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«S (54) Title: INHIBITORS OF CELLULAR EFFLUX PUMPS OF MICROBES 

O (^^ Abstract: Compounds are described which are efflux pump inhibitors of cellular efflux pumps of microbes. Also described are 
^ methods of prepaiing such compounds, methods of using such efflux pump inhibitor compounds and pharmaceutical compositions 
^ which include sudi compounds. 
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INHIBITORS OF CELLULAR EFFLUX PUMPS OF MICROBES 

This Invention relates to compounds with efOnx pomp inhibitor properties, and which are 
5 therefore compounds which inhibit celiolar efflux pumps of bacteria or other microbes. Such 
efflux pump inhibitors are usefiil, for example, agaust antibiotic-resistant microbial pathogens, 
for treating microbial infections by redudng the export of a co-administered antimicrobial agent 
or by preventing the export of a compound synthesized by microbes (e.g. bacteria, fungi) to aDow 
or hnprove flidr growth. Thus, this invention also provides processes for preparation of such 
10 efflux pump inhibitors, compositions which inchide such efflux pump inhibitors, and the use of the 
compounds and conq»osltions in metiiods for treatment of microbial infections. 

Backf|rginnd of the Invention 

15 Microbes are known to have developed the ability to evolve different mechanisms of sdf-defense 
against antimicrobial agents. In particular, bacterial and fungal pathogens have developed 
mechanisms of resistance to antibiotics and antimicrobial agents used to inhibit their growth, or to 
treat infections by them in humans, animals and tissue cultures. As a result, treatment regimens 
can be adversely affected or, in some cases rendered ineffective. 

20 

One of the most frequentiy employed resistance strategies in both prokaryotes and eukaryotes is 
the transmembrane-protein-catalyst extrusion of drugs from the cell, with these proteins acting 
like bi^e pumps, redudng flie intracellular drug concentration to subtoxic levds. (M. Ines 
Yorges-Walmsley et al. Trends ui Microbiology, 2001, 9:71-79). 

25 

Recent devdopments in the efflux area indnde the discovery of new monodrug efflux systems, as 
wdi as the realisation of the importance of multidrug efflux systems (EL Nikaido and HX 
Zgurskaya, Current Opinion in Infectious Diseases, 1999, 12:529). In gram-negative bacteria, for 
example, single component efflux pumps extinde thdr substrates into the perlplasmic space as is 
30 done by the transposon-encoded t^racydine- and chloramphenicoKspedfic pumps, TetA and 
CmlA, respectivdy, and the MDR pump MdfA encoded in the chromosome of Esdberichia calL 

Bacterial genomes sequenced to date almost invariably contain gmes apparratfy coding for 
multidrug efflux pumps. Multidrug efflux as a major cause of intrinsic drug resistance in many 
35 microoi^anisms, or overproduction of intrinsic pumps, or acquisition of pump genes from 
external sources, all play a prominent role, often resulting in high levels of resistance. Examples 
" of multicomponent efflux pumps, bdonging mainly to the reslstance-nodulation-division (E(ND) 
family members, found mosfly in gram-negative bacteria, indnde the MDR pumps AcrAB-TolC 
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and MexAB-OprM from R cott and Fseudamonas aeruginosa. Interplay between efflnx pomps 
may provide dther additive or multiplicative effects on drug resistance (A. Lee et al, S, of 
Bacteriology, 2000, 182:3142). MezAB-OprM, MexCD-OprJ, MexEF-OprN, MesXY-OprM, 
Acr AB-ToiC, AcrEF, MarA, SoxS, or/and Tet pnmp/s are known to be present in Gram negative 
5 organisms such as P« aeruginosa and J?. coH and are reviewed in recent publications and papers, 
such as K. K Y. Wong et al, J. of Bacteriology, 2001, 183:367-374; K. Poole, Antfinlcrobial Agents 
and Chemother,, 2000, 44:2233-2241; R Srikomar et al, Abstracts of the 40* Intersdence 
Conference on Antimicrobial Agents and Chemother., 2000, Abstr. 441:74; XIan Zhi Li et al, 
Journal of Antimicrob. Chemother., 2000, 45:433-436; Koronakis etaL, Nature, 2000, 405:914- 

10 919; M. Oethinger et al, Antimicrob. Agents and Chemother., 2000, 44:10-13; W.V. Kem, et al, 
Antimicrob. Agents and Chemother., 2000, 44:814-820; O. Lomovskaya, et al, Antimicrob. 
^ents and Chemother., 1999, 43:1340-1346. Active efflux has been shown to be the primary or 
molecular mechanism of a fluoroquinolone resistance in Salmonella enterica Serovar 
Typhtmurinm (E Giraud ei al, Antimicrob. Agents and Chemother., 2000, 44:1223-1228) and in 

15 P. aruginosa isolates from cysdc fibrosis patients (S Jalal et al, Antimicrob. Agents and * 
CSiemother., 2000, 44:710-712). EfOux mediated aminoglycoside and macrolide resistance in 
BurkhoUeria pseudomaUd^ the causative agent of meliodosls has been described in K. A. Moore et 
al, Antimicrob. Agents and Chemother., 1999, 43:46S-470« 

20 EfBox transporters are also among different mechanisms re^onsible for the resistance to 
antibiotics displayed by grannpositive bacteria and mycobacteria, particularly aerobic gram- 
positive coed. The multidrug transporter NorA, belonging to the major fadlitator superEunily 
(MFS^ transporters, contributes to the resistance of Staphylococcus aureus to fluoroquinolone 
antibiotics. A minireview describes efiUnx-mediated resistance to fluoroquinolones in Gram- 

25 positive bacteria and the mycobacteria (K. Poole, Antimicro. Agents and Chemother., 2000, 44: 
2595-2599). To the MPS transporters also belong the Bmr and QacA/QacB efflux pumps of 
Gram-positive bacteria, and EmrB ofE, coli (SL Nlkaido, Current Opinion in Microbiology, 1: 
516-523). A structure-based mechanism for drug binding by multidrug transporters Is recently 
proposed using the BmrR protein from Bacillus subtilis and the multidrug transporter MdfA lErom 

30 E coti (E. £. Zheleznova et al. Trends in Biological Sciences 2000, 25:39-43), which mechanism is 
also putativdy considered for the QacA/QacB efflux system of iS*. aureus. New MFS pumps include 
PmrA (a homolog of NorA) of Streptococcus pneumoniae fj. Brosk^ et al. Journal of Antimicrob. 
Chemother., 2000, 45:SuppL SI, 95-99; MJ^. Gill etal, Antimicrob. Agents and Chemother., 1999, 
43:187-189) and Tap ot Mycobacterium fortuitum and M. tuberculosis. Recently, NorM, which 

35 pumps out fluoroquinolones and some cationic agents was found to be outside the MFS 
transporter dass. The role of membrane-fusion protdn (MFP) structural homologues recently 
identified hi low G + C Gram positive bacteria that lack an outer membrane, as essential 
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transport accessory protdns with transporters of the ATP-Bindii^ Cassette (ABQ snperfamily 
has been described (K T Harl^ et al, Molecidar MicrobioL, 2000, 38:516-517). 

The Mef eOba system mediates large fractions of eiythromycin-resistant dlnical isolates of S, 
5 pneumoidae fN« J. Johnston et al, Antindcrob. Agents and Chemoflier., 1998, 42:2425; T. 
PGshiJima et al, J. Antimlcrob. Chemother., 1999, 43:637). Betarhaemolyfic streptococci and 
pnenmococci resistant to erytliromycin due to the prsence of M eCA efOax pumps in Streptococcus 
pyogenes, Mef E pnmps in S. pneumoniae^ and an M phenotype bearing !L agalacOae possessing 
Mef A or Mef E pomps are found to be emergent and prevalent in Europe (C Arpin et al, J. 
10 Antimlcrob. Chaxiother., 1999, 44:133-138; E. Giovanetti et al, Antimlcrob. ^ents and 
Chemother., 1999, 43:1935-1940). 

Efflux and drug resistance in fungi and protozoa have also been described (T. G. White et aL, CUn 
MlcrobioL Rev, 1998, 11:382; D. San^rd, Drug Resistance Updates 1998, 1:255; B. 
15 Papadopouiou et al. Drug Resistance Updates 1998, 1: 266\ £. Orozao et al. Drug Resistance 
Updates, 1999, 2:188). 

In smnmary, the above discussion indicates that cellular factors afiTecting transport (both active 
and passive transport) of antibiotiGs into bacterial cdls are important components of antibiotic 

2 0 resbtaiice for many microbial species. 

One strata to target resistance medianisms of microbial self-defense is to find inhibitors of 
microbial efflnx pumps and, in particular of bacterial and fungal efflux pomps. 

25 There is disdosed in PCT Patent publication WO 96/33285 and US Patent application 5,989,832 
^th priority in US Application 08/427,088 and PCT/US96/05469, methods for screening for 
inhibitors of microbial efflux pumps, efOojc pump inhibitors, compositions containing such efflux 
pump inhibitors, and metiiods for treating microbial infections ushig those con^iosltfons, but 
unlike the efflux pump inliibitors of the present invention, the efflux pump inhibitors disclosed 

3 0 are dipeptide amides specifically inhibiting a Pseudomonas aeruginosa-4yfe efflux pump. 

There is disclosed in PCT Patent publication WO/001714, witii priority in US Application 
09/108^06, compounds which have efflux pump inhibitor activity, methods of using such efflux 
pump iuliibttors and pharmaceutical compositions which include such compounds, but unlike the 
35 efflux pump inhibitors of the present invention, the efflux pump inhibitors disclosed ^e dipeptide 
amide derivatives demonstrating pump inliibitory activity against P. aeruginosa strains containing 
singular efflux pumps and multiple efflux pumps. 
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Patent WO 99/17791, with US priority in 60/060,898, discloses a metliod for inliibitiiig Hie 
sdectton or propagation of a bacterial mutant tbat overexpresses an efflux pum^ wlierein tlie 
inldbitor disdosed is tiie dipeptide amide, ]^IienyIaIanyl-L-arglnyl-I>eta--naplithyIamide (MC- 
207,110), wbich is unlike the efflux pump inhibitor compounds of the present invention. 

5 

US Patent 6,245,746, US Patent 6,114,310 and WO 9937667 aU with US priority fai US application 
09/012,363 discloses methods of using efSux pump inhibitors which increase the susceptibility of 
microbes, in particular P. aeruginosa strains, to antimicrobial agents and pharmaceutical 
compositions induding such compounds which are unlike the efflux inUbitor compounds of the 
10 present invention. 

US Patent 6,204,729 describes peptidomimetic, secondary amide containing benzoxazole 
derivatives as efflux pump inhibitors, methods of using such efflux pump inhibitor compounds 
and pharmaceutical compositions including such compounds which are unlike the efflux inhibitor 
15 compounds of the present invention. 

Patent WO 00/32196, with US priority in 60/110,841, discloses inhibitors of multidrug transport 
proteins whidi may be used in combination with existing antibacterial agents and/or antifungal 
agents, wherdn the inhibitor is an indole or a urea or an aromatic amide or a quinoline, aO of 
20 which inliibitors are unlike the efflux pump inhibitor compounds of the present invention. In 
addition, the inhibitors disdosed in patent WO 00/32196 are specifical^ inhibitors of bacteria 
expressing a norA pump, or a fungus expressing a multidrug transport protdn. 

Novd inhibitors of the NorA multidrug transporter of S. aureus having structurally diverse 
25 diemical structures were also described by P. N. Markham et al,.(Antimicrob. Agents and 
Chemother., 1999, 43:2404), among wMch the more active compounds include (a) those 
containing an indole moiety lilce the previously known inhibitor, reserpine, * (b) biphenyl urea 
derivatives, (c) a substituted pyrimidlnone derivative and (d) compounds INF 240 and INF 277, 
but they are all unlike the efflux pump inhibitor compounds of die present invention. 

30 

Another inhibitor of tbe NorA MDR .pump in a pathogenic S. aureus strain is 5- 
metho^hydnocarpin (F. R- Stermitz et aL, Proc New York Acad, of ScL, 2000, 97:1433), which 
has a structure unlike the efflux pump inliibitor compounds of the present invention. 

35 Nocardamin, a cydopeptide, was found to be a general ant^onist of a tetracycline efflux pomp 
fipom S. aureus* It has a structure unlike the efflux pump inhibitor compounds of tiie preset 
invention. 
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Ailao€ycIine and 14-di]iiethyl.5-(l-hydroj37ropy]H,6,7-t^ (So 07-3149) inMbit the 

active tetraqrcUne efOux pun^ in iS. aureus 743 (TJBBrata et aL, Biol Fliarm BoD, 1998, 21:678). 
Both the compounds have a straeture unlike the efflux pump inhibitor compounds of the present 
invention. 

(±)-3-(2-chloro^ S-bromophenyQ ethyl-4.fluoroplperidine as an example of S-arylpiperidines has 
recently been described as potentiator of ezistbig antibacterial ^ents gainst £ coB (A. 
Thorarensen et al, moorg. and Medicinal Ghem. Letters, 2001, 11:1903-1096). The 3- 
arylpiperidine compounds have a structure unlike the efflux pump inhibitor compounds of the 
present invention. 

To our knowledge no drug-like organic molecule has been Identffied, described or proposed as an 
inhibitor of a Mef efflux pump. 

Deficiencies abound in die efflux pump inhibitors disclosed in the art prior to our present 
invention. 

Reserplne is not a usable compound for ther^y because of its neurotoxicity at flie concentration 
required for efflux pump inbibttion. 

The inhibitors of sbigle drug and multidrug transporters such as the dipeptide amide, MC- 
207,110, are broad in specificity, inhibiting all three RND systems of P. aemgbwsa involved in 
fluoroquinolone efflux, but have not been shown to be effective against pumps of other strains, for 
instance a NorA pump. Moreover, the methods employed to demonstrate tfadr efflux pump 
inhibitory properties are mainly in vitro methods. For demonstration of in vipo activity, recourse 
has had to be taken to parenteral administration ( cf. TJlJtenau et al, JJtfed.Chem.4999, 42, 
4928), rather thatf oral admmistration, as it is generally known that oral bioavaOabfltty Is poor for 
compounds of a peptidic nature. 

Tlie series of inhibitors described in WO 00/32196 and by Markham et al (vide hifi^) have been 
minimally and incompletely profiled in terms of their efficacy, safety and tolerability, which has 
yet to be demonstrated in in vbfo models. 

Potent inhibitors of microbial efflux pumps is thus an important goal for the improved control of 
infectious diseases, allowing a renaissance for drugs that are no longer efiecfive owing to their 
efflux (K. Poole, Journal of Pharmacy and Pharmacology, 2001, 53:283-294). The current 



wo 02/09758 



PCT/INOl/00139 



inventors have qufhesised, screened and identified novel inhibitors of ceDular efiQiix pnmps of 
mlo-obes. Distinctive structural features charactoise the different sets of efifinx pump inliibitors 
for different microorganisms as will be described in the foflowing description. 
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Summary of the Inventilon 

The present invention describes compounds of the formula I as novd microbial efflux pnmp 



Ri - H, Ci^ 3iky\ Cz^ cydoalhyl or optionally substituted aryi, arallsyl, arylaminoalkyl, 
aryioxyalkyl or arylS(0)tal]cyl, where tr=0,l or 2, 

or when X is C and the nitrogen atom to iriiich Ri is linked fornois an optionally snbsiitated 
4^ 5-y 6- or 7-menibered ring ?rtth X of the adjacent ring, the ring optionally containing 
one or more hetero atoms sdiected from nitrogen, oxygen or sulfior atoms, said 
heteroatom(s) represented by Y, preferably Ri is CH2CH2-, CHjY-^ CHsCZHjCHri 
CH2CH2Y-, CEtCBzCEiCH^r and CH1CH2CH2Y- where Y represents NB, O, or S. K the 
ring is substituted, the substitnent is alky! group. 

Rs^ H4CHO,COOR3,orCONHRi3, 

where Ru H or the NHRia of CONHR13 is the residue of one of die 20 naturally 
occurring amino adds: alanine, arginine, asparagine, aspartic acid, cystdne, glutamine, 
glutamic acid, glycine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine, 
proline, serine, threonine, tryptophan, tyrosine or valine or the optical^ active isomers 
thereof or the racemic mixtures thereof^ or combinations of these amino adds to give 
dipeptidyl or tripeptidyl or polypqitidyl residues. 

R3 = H, Cj^ alkyl, cycloalkyl, aryl, arallql, arylaminoallgrl, aryloxyalhyl, 
arylS(0)talkyl, where t=0,l or 2, 

(CH2)aCH{R,4) 0C(=0)R,5, (CH2)„CH(R,4) C(=0)OR,s wherein n = 0-6, Rm « H, or CH3; 
andRis^CxHsor €(€£[3)3 



inhibitors, 




Formula I 



wherein. 



wh^ein B=CH or N, and when B^fi, Z^^SIH or NCH3, and when B^, ZfCH, O, NH, S or 

NCH3; p=0-2; q=0-2, 
R4 s H, R4a - Bl, or Ri and R^a taken togetiher are 0x0 (=0), or thio (^=8). 
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Ss^ H, Ci^ alkyi, amino, aU^iamino, or aqrlamino, 

Ktf = H, alkyl, halo such as F, CI, Br, or I, amino, or hydro^; 

R7 OH, halo such as F, CI, Br, or I, or 

NK9 Rio wherein S9 and Rio are flie same or different and represent H, Ci^ albyl or 

(CH2)oOA, 

or R9 is H and Ru is a 4-menibered, S-membered, 6HSienibered, or 7-membered carbocydic, 
mono or bicydlc rii^, or mono or bicydic heterocyclic ring linked to the nitrogen of NR9R10 
through an atom of flte heterocyde other than flie heterocyclic atom, or Ro and Rio taken together 
with the nitrogen atom to widch they are attached form part of a heterocyde vriUch heterocyde is 
monocyclic or bicydic 

The carboqrde and the heterocyde are optional^ substituted at any position of the carbocydic or 
hcterocycHc group with COOR3 CONHRu, OA, Ci^ alkyl, CrQ cydoalkyi, aralkyl, 
triflaoroallQ'l, substituted Ci^ alkyl, or N RuRn. 

Snbstituents of the alkyl group are selected from OA, NRi^Rn, or a halogen atom. R^ and Rn are 
tte same or different and represent H or C^ alkyl, or where one of R16 and Rn is hydrogen and 
the other of R,6 and R,? is CyC^ cydoalkyi, or substituted Ci-e alkyl, or Ri^ and R17 taken together 
with the nitrogen atom form a heterocyde. When R^ or R^ is a substituted alkyl group, the 
substituent is selected from NRi«Ri7, alkanoyl or aminoalkanoyl, 

or Ry«NHOA, NHCOOR,,, or NH(CBy aNR^Jlio ; 
orR7« I y 

Z — W — wheren==l,2or3,ZK3B[orN,andwhcnZF<H,W=NHor 

^ when 2;=N, W is absmt 




where n=0,l, or 2 



such that this R7 moiety is linked dther to 2 core molecules of the Formula I to form a bis 
compound or the R7 moleQ^ has one of its link bonds linked to the core formula of 
Formula I and the second of its link bonds is linked to a phenyl carboj^lic add or ester 
moiety thereof^ the phen;^ carborflic add or ester being optionalty substituted by the 
usual aromatic snbstituents, such as C1-C3 albyl linear or branched, araBq^ such as 
benzyl, amino, alkylamino, alkanoylamino, ec-aminoalkanoylamino, hydroxy, alkoxy, 
alkanoyloxy, oo-aminoalkanoyloxy, or lialogen atoms, sudi as fluoro, chloro, bromo. 

A B, C]^ alkyl, glycosyl, arallql, Ci^ alkanoyl or andnoalkanoji. The amuioalkanojd group 
may be an uninoadd residue derived from one of the one of the 20 naturally occurring amino 
adds or the optically active isomers thereof or the rac^c mixtures thereol The amino residue 
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b derived from alanine, arginine, asparagine, aspartic add, ^steine, gbrtaminey g^tamic add, 
^cine, histtdine, isoleadne, leucine, fysdne, methionine, phenylalanine, proline, serine, tlireonine^ 
tryptophan, tyrosine or valine. 

5 A may also be QHiiO^, SOaB^ or PO3H2, 

Ru - H, Ci^ alkyi, Ca-c cydoaHgl, or heterocyclic group, 

X = CH, C-F, C-CI, C-CH3, C-CF3, C-OCH3, C-OCHF2, C-OCF3, N or when X is eqiial to C it 
10 forms together with the nitrogen atom of the adjacent ring an optionally substituted 4-membered 
rii^, S-membered ring^ 6-membered ring 7-membered ring, containing cariion atoms and 
optionally one or more Y atoms representing one or more nitrogen, oxygoi or sulfur atoms, such 
ring bdng further optionally substituted by a Cj^ alfcyl group; 

15 and their pharnmceatica% acceptable salts, hydrates, polymorphs and pseudopolymo 

Where th^e are centres of asymmetry, ihe absolute stmochendstry can be dther or S- 
conf^uration and any combination of Gonfi^;urations. Even racemic materials and diastereomers 
fiilfil the structural gmeric descr^tions. 

20 

Another object of the invention is to provide a process for preparing the novel efflux pump 
inhibitors of the f or nmla I of the invention. 

A fiDuiher object of the invention is to provide pharmaceutical compositions comprising the 
25 compounds of the invention. A composition contains one or more compounds of formula I or salt, 
hydrate, polymorph or psendopolymorph therefore. In addition to one or more compounds of 
formula I or a salt, hydrate, polymorph or psendopolymorph thereof, a composition of this 
invention may also include another antibiotic or antimicrobial compound. 

30 Yet another object of the invention relates to method of treatment of infections using the said 
compounds of the invention or composttions comprising them. TreaiinMt comprises oral, 
parenteral administration and/or topical application of an effective amount of the confound of 
the Invention or its compositions, whdher sin^e or in combination with an antibiotic or' 
antimicrobial agent or two or more conqpounds of this invention. 

35 

Y^ a further object of the invention indudes a method of suppressing growth of a bacterium or 
fungus expressii^ an efflux pun^i, comprisii^ contacting said bacterium or fungus with an efflux 
pump inhibitor in the presence of a concentration of antibacterial or antifongal agent below the 
minimum inhibitory concentration (iVflQ of said bacterium or fungus. 

9 
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Yet a farther object of the invention faLdndes methods for treating the infections in humans and 
animals, caused by sensitive and resistant microbial strains using an antimicrobial agent and an 
eCDux pump inhibitor in an amount sufficient to reduce efflux pump activity, wherein said efflux 
5 pump inhibitor increases the susceptibility of said microbe to said antimicrobial agent 

Yet a further object of the invention indudes a method for prophylactic treatment of a human or 
animal, comprising administering to said human or animal at rbk of a microbial infection an 
efflux pump inhibitor, wherein said efflux pump inhibitor decreases die pathogenidty of a 
IQ. microbe in said human or animaL 

Yet a farther object of the invention indades a method for prophylactic treatment of human or 
animal, comprising administering to said human or animal at risli; of a microbial infection an 
antimicrobial agent and an efflux pump inhibitor, wherein said efflux pump inhibitor increases 
15 the susceptibility of a microbe to said antimicrobial agent. 

Yet a further object of the invention includes a method of treatment using the efflux pump 
inhibitor compounds of the invention by administering,- systemically or topically, optically pure 
compounds of the invention or stereochemically pure forms of the invention or their salts, 
20 hydrates, polymorphs, or pseudopolymorphs thereof to the affected human or animal, thereby 
avoiding the toxic effects assodated with racemic mixtures of the compounds of the invention. 

Yet a ftarther object of the Inventfon is to enhance the antimicrobial activity of an antimicrobial 
agent against a microbe by contacting the microbe with an antimicrobial agent and an ^Oox 
25 pump inhibitor. 
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Detaikd Description of the Inventioii 

Hie present invention describes heterocyclic compounds of the formula I as novd microbial efflux 
pump inliibitors 



Ri » H, Ci^ alkyl, cycloail^ or optionally substituted aryl, aralkyl, arylaminoalky], 
aryloxyalkyl or arylS(0)tal]^, where t=0,l or 2, 

or when X is C and the nitrogen atom to which is linked forms an optionally substituted' 
4-, 5-^ 6- or 7-membered ring with X of the adjacent ring, the ring optionally containing 
one or more hetero atoms selected from nitrogen , oxygen or sulfur atoms, said 
heteroatom(s) represented by Y, prererably Ri is - CHiCBr, CHaY-^ CHjCHjCHr-, 
CH2CH2Y-, CH2CH2CH1CH2* and CHiCHiCHiY- wh^e Y represents NB, O, or S. If the 
ring is substituted, the substituent is alkyl group. 

R2- H, CHO, COOB3, or CONBR13, 

where Ru - H or the NHRn of CONHRu is the residue of one of the 20 natarally 
occurring amino adds: alanine, argtnlne, asparagine, aspartic add, qrsteine, ghitamine, 
^utamic add, ^ydne, histidSnei isoleudne, leucine, lysine, metiiionine^ phen^alanlne, 
proHne^ sraine^ threonine, tryptophan, tyrosine or valine or the optical)^ active isomers 
thereof or the rac^nic mixtures tiiereof^ or combinations of these amino adds to give 
dipeptidyl or tripqptidyl or polypeptidyl residues. 



R3 = H, Cm aDrj^l, Cj^ cydoalkyi, aryl, arallgi, arylammoalkyl, arylorjralkyl, 
arylS(0)taUi7i, where IfO,! or 2, 

(CH2)nCH(R,4) 0C(=0)R,5, (CH2)nC3a(Ri4) C(=0)0Ri5 whereto n = 0-6, Rw = H or CH3; 
and Ris = CrHfi, or C(CH3)3 




Formula I 



wherein. 



(CHj)p— B 



Z 
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wherein B=CH or N, and when B=CH, Z=NH or NCH3, and when B=N, Z^CH, O, NH, S or 
NC3BU; p=0-2; q=0-2, 
5 S4 * H, R4, - H, or R4 and taken together are 0x0 (=0), or fliio (=S). 
B5- H, C].s alkyl, amino, alkylamino, or acylamino. 
/ « H, Ci^ alkyly lialo such as F, CI, Br, or I, amino, or hydroxy; 
Rt^OBI, halo such as F, CI,Br, or I, or 

NR9 Rio wherein R9 and Rio are the same or difFer»t and represent H, all^l or 
10 (CH2)dOA, 

or R9 is H and Rio is a 4-men]l)ered, 5-membered, 6-membered, or T-m^oibered carbocyclic, 
mono or bicydic ring, or mono or bicydic heterocydic ring linlced to the nitrogen of NR9R10 
tliroagjh an atom of die heterocyde other tlian the hetero^dic atom, or R9 and Rio taken together 
with the nitrogen atom to which they are attached form part of a heterocycle wliich heteroQ^de is 
15 monomelic, or bicydic 

When R9 is H and Rio is a 4-menibered rii^, it is preferred that the ring is a ring such as 2- 
azetidinyt, when Rw is a 5-memI>ered ring, it is preferred that the ring is a ring such as 2- (or 3-) 
pyrrolidinyl, or 2- (or 3-) furyl, or 2-(or 3-) tiiienji, or 2-<or 4-)imidazolyI, or oxazolyl or pyrazolyi, 
20 or thiazolyl, or when Ri© is a 6-membered ring, it is preferred tibiat the ring is a ring such as 2^or 
3-, or 4-) piperidinyl, or 2-(or 3-) piperazinyl, or 2-(or 3-) morpholinyi or 2-(or 4-)pyi1midinyI, and 
when Rio is a 7-membered heterocycle it is preferred that the heterocycle is a heterocycle such as 
azepinyl^ oxazinyl, or thiazinyl, or a bicydic heterocycle such as tetrahydroisoquinolinyl, 
quinudidinyl, or 3-azabicyclol-*[3.1«0] hex-yi. 

25 

When Rji and Rio taken together with the nitrogen atom to which they are attached form part of a 
heterocyde which heterocyde is monocyclic, it is preferred that the heterocyde is such as 
azetidine, pyrrolidine, fhran, ttiophene, imidazole^ oxazole, pyrazole, thiazole, piperidine, 
piperazine, pyrimidine, azqiine, oxadne, thiazine, or bicydic snch as isoquinottne, quinudidine, 
3 0 amino-3-azabicydo [3.1.0]hexane. 

The carliocyde and the heterocyde are optionally snbstitnted at any position of the heteroqrcHc 
group with COOR3 CONHRis, OA, Ci^ alkyl, aral^ trifluoroallql, substituted aOqrfc or N 
RitfRi7^ 

35 

Substituents of the aXkyl group are sdected from OA, NR16R179 or a halogen atom. R16 and Rn are 
the same or different and represent H or alkyl, or where one of Rk; and Rn is hydrogen and 
the other of R16 and Rn is CrQ cydoalkyl, or substituted alkyl, or R15 and Rn taken together 
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wttb die nitrogeii atom form a heterocycle. When Rj5 or Rn is a substttuted allcyl group, the 
substttaent Is selected from NRi^Ri?, alkanoyl or aminoalkanoyl 
or R7 = NHOA, NHCX)ORii, NH(CT2) J>rR9Rio 

5 orR7» I ^ 

^ 2— W— 2 or 3, 2XX[ or N, and when 2X3H, W^NH or 

^( when Z»Ny W has no meaning. 



10 or — N ^^^^ — — whcren=0,l,or2 

such that this R7 moiety is linked dther to 2 core molecules of the Formula I to form a bis 
15 compound or the R7 moiety has one of its link bonds linked to the core formlda of Formula I and 
the second of its fink bonds is linked to a phenyl carboxylic add or ester mol^ thmof » optionally 
substituted by flie usual aromatic substitnents^ such as C1-Q3 allgi linear or branched, arallqd 
' such as benzyl, amino, aUylamino, alkanoylamino^ oc-aminoalkanoylamino, hydroxy, alkoa^, 
alkano]4ojy, ooaminoalkanoyloxy, or halogen atoms, such as fluoro, chloro, bromo. 

20 

A « Ci^ allq^ glycos^ aralkji, alkanoyi or aminoalkanoyL The aminoalkanoyl group 
may be an aminoacid residue derived from one of the one of the 20 naturally occurring amino 
acids or the optically active isomers th^eo^ or the racemic mixtures thereof The amino residue 
Is derived from alanine, arginine, asparagine, aspartfc add, cysteine, giutamine, glutamic add, 
25 glycine, lustidlne, isoleudne, leucine, lysine, m^hionine, phenylalanine, proline, salne threonine, 
trytophan, tyrosine or valine. 



A may also be CeHuO^, SO3H, or POaHx, 

3 0 Rii s BE, Ci^ alkyi, €3^ cydoalkyi, or heterocyclic group such as a 4-membered ring, It is preferred 
that the ring is a ring such 2-azetidinyl, a 5-membered ring such as 2- (or 3-) pyrrolidinyl, or 2- (or 
3-) furyl, or 2-<or 3-) thienyl, or 2-(or 4-) imidazoiji, or oxazolyl or pyrazolyl, or thiazolyl, or a 6- 
membered ring such as 2-(or 3-,or 4-) piperldinyl, or Trior 3-) piperazinyl, or 2-(or 3-) 
morpholinyl, or 2-(or 4-)pyrimidin3i, or a 7«membered heterocyde such as azepinyl, or oxazinyl, 

35 or tlitazinyl, or a blcyclic heterocyde such as t^rahydroisoquinolinyl, or quinudidinyl, or 3- 
azablq^dol-[3.1.0]hex-yl 



X « CH, C-F, C-CI, C-CH3, C-C3?3, C-OCH3, C-OCHFa, C-OCF3, N or when X is equal to C it 
forms together with the nitrogen atom of the adjacent ring a S-membared ring, (nmembered ring, 
40 7-membered ring, optionally containing beddes carbon atoms additional Y atoms representing 
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one or more nitrogen , oxygen or snifiir atoms, sudi ring being {arflier opttonally snbstituted by a 
Ci^ alk}i group; 

and thdr pharmaceatically acceptable salts, hydrates, polymorphs and pseudopolymorphs. 

It Is preferred that S4 and tUi are combined together to form an 0x0 group and B« Is hydrogen or 
fluorine. 

Where there are centres of asymmetry, the absolute sCereochemistiy can be either R- or S- 
confignration and any combkiatlon of configuration. Even racemic materials and diastereomers 
fidfil the structural generic descriptions. 

The term ^alkyl^ refers to a branched or unbranched Q-Q aliphatic hydrocarbon group. 

The term ^arall^^ refers to a Cj-Q alkyl group substituted with an aryi group which aryl group 
is defined below. One example of an aralkyi group is a benzyl group. 

The terms ^^arjlaminoallgi", *<aryloxyalkyr, and "arylS(0)taIkyi refers to an aryl group as 
defined below that is bonded respectively through an NH, oxygen , or S(0)t to an alkyl group as 
defined above. 

The term ^aryl" refers to an aromatic group which has at least one ring having conjugated n 
electron system and includes both carbocydic aryl (eg., phen;^ naphthyl) and heterocyclic aryl 
groups (e.g. pyridyl, pyrlmidyl, pyrazinyl, thienyl, furyl, pyrrolyl, pyrazolyl, imidazolyl, thiazolyl 
and ozazolyQ. The aryl group is preferably 5 to 14 carbons, more preferably 5 to 10 carbons. 
Aryl moieties indudes monocyclic, bicydic, and tricydic rln^ where each ilng has prdlerably five 
or six members and are 6n (or 6 pQ-anndated ring system or substitnted 6n annelated ring 
systems composed of a mix of carbocydic and heterocydic units (e.g. benzo, pyrido, pyrlmido, 
pyrazino, thleno, fiirano, pyrrolo, pyrazolo, imidazole, thiazolo and oxazolo). Hie term ^61^ 
annelated. ring system" refers to a ring which has 6n electron and is considered aromatic The 
ring may have 6 Hems in its backbone, such as pyridine, pyrimidine, benzene, or it may have less 
than 6 items in its baddbone^ such as pyrrole, pyrazole, furan, thiazole, oxazole or thiophene. The 
aryl moietg may be optionally monosubstituted or disubstituted Independenfly with lower linear 
or branched Q-Q all^l or hydro^ BSkoxy, allQithio, halogen, haloalkyl, mercapto, amino, 
mono linear or branched CrCsalkylamino, di linear or branched Ci-Qalkylandno, phen^ 
substituted phenji or optionaDy substituted phraylamino wherdn the phenyl is snbstituted by 
usAal aronmtf c substituents, such as C1-C3 alkyl linear or branched, arallg^I such as benzyl, amino, 
alfcylamino, alkanoylamino, oc-amlnoalkanoylamino, hydroxy, sJkoxy, alkanoj^oxy, <x> 
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aminoalkaiio}4asyy or halogen atoms^ such as flnoro, cMoro, or bromo. An example of a bicyclic 
ling system is for instance pyrazolopyridinji optionally further substituted e.g. by a phenjd group 
or a substituted phenyl group. 

«AlkylaniIno» is for example NHCH3, NCCH,),, NHC2H5, N(CrH5)i, NHC3H7, ^^(0^7)2 and 

""Aq^amino" is for example NHCOCH3, NHCOOC2H5 or NHC(»0)0(CH3)3. 

^Alkanoyl'' is for example acetyl, propionyl, ethoxycarbonyl, t-buto^carbonyl, 

* (CH2)nCHRi4 OC(=0)Ris Is for example acetoxymethyl, pivaloxymethyly pivaloyloxyethyi, 
pyrrolidinylethyl, piperidinylethyl, motphollnyletfayL 

- (C3B[2)nCJlRi4 C(=0)0Ri5is fbr example methozycarbonylmefhyl, ethoxycarbonylmethyL 

— ICH^p—b( \ 

\ ( }q is for example pyrrolldinyleihyl, pip^dinyleth;^ morpholinyl^yl 

The preferred acid addition salts are those of hydrochloride, hydrobromide, hydroiodide, 
sulphate, sulfonate, snifamate, phosphate and salts of organic acids such as acetate, lactate, 
succinate, oxalate, maleate, famarate, malate, tartrate, citrate, ascorbate, gluconate, benzoate, 
cinnamate, methane sulphonate and p-toluene sulphonate. Preferred alkali addition salts are 
lithium, sodium, potassium salts, and alkaMne earth salts are magnesium, calcium salts, or 
anmioninm, or oi^anic amines such as diethanolamine, N-methy^ucamine, guanidine or 
heterocyclic amines such as choline, piperidine, N-methyl-4*-hydro}sypiperidine, 
hydroxyethylpyrrolidine, hydrojyetfa34piperidine, morpholine, hydroxyethyimorphoZine, 
piperasdne, N-methyl piperazlne and the like or basic amino adds such as optically pure or 
racemic isomers of arginine, lysine, histidine, tryptophan and the like. 

A number of compounds of this invention are disclosed in our PCT patent application number 
PCrr/IN99/00016 and in our US patent applications 09/56^75, 99/640^4% 09/850,669 and 
60/286,291. The subject matter of PCT appUcation PCT/IN99/00016 and of US applications 
09/566,875 09/566,875, 09/640,947, 09/850,669 and 60/286,291 are incorporated herein by 
reference. 
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A list of preferred compounds of the invention as novel microbial efQnx pump inhibitors Is 
provided below: 



Ki = cyss, eyas, ch(CH3)ch2CH2SC^5, Qe4(2^3X 

where (2-CF3) means that the CF3 group is attached at the 2 position, 
C6H4(4.CF3) 

where (4-CF3) means that the CF3 group is attached at the 2 position, 
C^(4-F), 

where (4-F) means that the F atom is attached at the 4 position, and 
C6H3(2,4.F2) 

where (2^F2) means that there are 2 fluorine atoms, one at the 2 position and ihe other at the 4 
position. 

X..Y = C-CHaCHzCHtCHd), C^OCHjCHCCHs)} OOCHiCHiCaffiCCHa) 

B2« COOH,COOCyBfeCOOaB[(CHt)2,COCKCBt)3C^ 
COO(CH;)rmorphoIino, 



COphe4y8-Ome, where pbe-Iys-Ome is the meth^ester of flie dipeptlde from 
phenylalanine and iy^e. 

Rs= HjCe^orMHa, 
IU== H,orF 

F, Br, pyrroIidin-3>]d-amino, pyrroIidin-S-alkoxycarbon^amino, piperidin-4-]1-amino, 

pentaa^lpiperidin-4-yl-allgdambio, [l<s5<ac,6oc].3-azabicydo[3X0]hez-4-3i^amino, 
<pdnadidinyl-3-yt-amino, 




Formula I 




I 
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5- aminopyrrottdinji, S-aminopyrroIidiayl, anunopyrrolidiiiyl optkmally Auther 
mono/poly substitated Ydfh Q-Ce aOcyl, (mono/poly aiiii]ioaIkaiio}i)aiiii]iopyrrolidinyl; 
alkosycarbonyl (mono/poly ammoalkano^ aminopyrroKdinyl; acetamidopyrrolidiiiyl 
opttonaDy furtlier monopoly snbstitoted witb Cr-Q aOcyl, hydro^yrrolidinyl, 
pfpertdfnyl optionally fortiier mono/poly substituted ^vitb Q-Ce alfeyl, or halogen; 
amiiiopipmdbiyl optionally fiirfher mono/poly substituted witb CrQ alkyl, 
allcoxycarbonyl; aminoplperidinjd opflonalt^ furtha- monopoly substituted with Q-Q 
Msyl^ mono/dialkjianiinopiperiduiyl optionally fiirtiier monopoly substituted with Cr-Q 
alkyl, acetamidopiperidm-l-yl, l-phenyl-4^,6,7-tetrahydropyrazolo[43-€]pyridi]»-l-ji, 
mono/polyalkylplpeiidinyl, carboxyamidopiperidinyl optionally further mono/poly 
substitated with Ci-C^ alfcyl, hydroxypiperidinyl optionally further substitated with one or 
more Q-Q allg^l or aminoCi-Qalkyl, alkoxypiperidinyl; alkanoyloxypiperidlnyl, oc- 
aminoalkanoyloxypiperidin;^ alkoxycarbonyl-oc-aminoalkanoyloxypiperidinyi, 
alkoxycarbonyi-a>aminaalkanoyamhiopiperidmyl^ hydroxypiperidinyl optionally farther 
mono/poly substituted with Q-Q alhyl, pyrrolidinyl-4-plperidinyl, 4-(piperidin-4-yl)- 
aminoalkylpipendinyl, 

piperazinyl optionally farther mono/poly substituted with C|-C6 alkyL 
mono/poIyalkyipqiera2inyl; alkanoylpiperazine optionally farther mono/poly substitated 
with Ci-Q alkyl, 4-(2-oxazolidinon&-l-yi>-alkylpiperazine-l-yl; cydopropylpiperazinyl; 
morpholino, mono/polyallcylmorpholiao, 
l^,3,4-tetrahydroisoqulnolin-2-yl, 

6- aiiiino-3-azabicyclo[3.1.0]hex-3-yl, 6-alko]^carbonylaiiiino-3-azabicyclo[3.1«0]hex-3-yl, 
3-araIlq4-3-azabicyclo[3.1.0]hex-^3i amino or 
l-aryi-4^,6»7-tetrahydropyrazoIo[4^]pyridin-l-yl 

Wherever stereoisomeric forms of the substituted heterocyclic moieties are possible, they 
are also here included* 



X = C-H, C-OCH3, C-F, N and when X is linked to N of the adjacent ring, it has the 
meanings as defined above for X^Y...N 

Compounds within the generic description as contained in formula I can be obtained by synthetic 
chemistry methods known to those skilled in the chemical arts. The methods described in our 
PCX appHcation PCT/IN99/00016 and US appUcations 09/566,875 , 09/640,947, 09/850,669 and 
60/286,291 are incorporated herein by reference. 
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The phairmaceiiticany acceptable add addition salts of componnds I are prepared in a 
conventional manner by treating a solntton or suspension of the free base I witii about one 
chemical equivalent of a pharmacenttcally acceptable acid. Conventional concentration and 
Tecrystallisation tediniqnes are employed in isolatittg the salts. lUustrattve of suitable adds are 
5 hydrochloric, hydrobromic, hydroiodic, su^huric, sulfamic, sulfonic, phosphoric, acetic, lactic, 
succinic, oxalic, maldc, fumaric, malic, tartaric, dtric, ascoriiic, gluconic, benzoic, cinnamic, 
methanesulfonic and p-toluenesolfonic acid. 

The pharmaceutically acceptable cationic salts of compounds I may be prepared by convrational 
10 methods from the corresponding adds e.g. by reaction with about one eqoimolar amount of a 
base. Examples of suitable cationic salts are those of alkali metals such as litiiium, sodium or 
potassium, alkaline earth metals such as magnesium or caldum or ammonium or organic amines 
such diethanolamine, N-methylglucamine, guanidine or heterocyclic amines such as choline, 
piperidine, N-meth)4-4-hydroxypiperidine, hydroxyethylpyrrolidine, hydroxyethyipiperidine, 
15 morphollne, hydroxyethylmorpholine, p^)era2ine, N-methyl piperazlne and the like or basic 
amino adds such as optically pure or racemic isomers of arglnine, lysine, histidine, tryptophan 
and tide like. 

The hydrates, pseudopoiymorphs and polymorphs are prepared by m^ods known in the art 
20 Dialled descriptions of different methods to generate hydrates, solvates, pseudopoiymorphs and 
polymorphs and to characterise them are described in chapters 5 and 6 of flie book entifled 
^otymorphlsm in Pharmaceutical SoHds" edited by Harry G Brittain (Marcel Dekker Inc., New 
York), pp. 183-278,1999. 

25 The following is a list of compounds that inhibit the efQux pump of different organisms. The list 
of compounds and organisms is not inclurive. There are compounds on this list that win Inhibit 
the eCDux pump of other organisms* 

Some specific rffbir pn mp faihtbitor compounds of the invention are; 

30 

Some Preferred Compounds of the Invention Di><p layiwjy Inhi bition of the Efflux Pump of 
Stavhvlococcus aureus 1199 B (Nor A ^ 

1, l-Eth]^fluoro-l, 4-dihydro -7-(l', 2',3^4'-tarahydroisoqpimolin-2-yI)-4-oxo- 
3 5 quinoline-3-carboxyttc add and its salts. 

2. l-£tfa]4-6^-fluoro-l, 4*dlhydro -7-<4'-acetoxypipaidbi-l>^H-ozo-quinoline-3- 
carboxylic add and Its salts. 
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3. l-Ethyl-6,8-fluoro-l, 4-dihydro -7-(4'-{2'.(2'^xazoUdia-l-yI) ethyl} piperaziii-l-yI)-4- 
oxo-quiiioIiiie-3M:arboxyiic add and its salts. 

4. 1- Etbyl-6, S-difIuoro-1, 4-diliydro -7-{(loc^oc,6oc>.6-ainiiio-3-a5ablcydo [3*1.0]-hex-3- 
yI}-4*oxo-qiimoluie-3-carbosyIic add and its salts* 

5. 5-Ainiiio-l- ethyl -6, S-dlfluoro-1, 4-dihydro -7-(3 -amino-S'-mefliyl pyrrolidin-l-ylH- 
oxo-qidnoIine-3-carboxylic add and its salts. 

6. S-Amlno-l- ethyi-6, 8-difluoro-l, 4-dihydro «7-(4'-<iiiitaiopiperidi]i-l-]^)-4-oxo- 
qainoliite-3-carbo^lic add and Its salts. 

7. S-Amino-l- ethyl -6, S-dOflaoro-l, 4-dihydro -7<-{4'-(acetamido) piperidfairl-ylH-o)oo- 
qirinoline-3-carbo:rylic add and its salts. 

& 5-Ainino-l- eHhylr^ 8«diflnoro-l, 4-dihydro -7-{(lQc^oc,6ac)-6'-(t-batoiycarboayl 
amIno)-3«azabicydo [3.1.0]-hex*-3-^^r4-oxo-qidnoline-3-carboxyIfc add and its salts. 

9. l-Cydopropyl-6-iInoro-l, 4-dihydro-7-(3'-acetamido-5'-methylpyrrolidinrl-^[)^^ 
qninoline-3-carboaylic add and its salts* 

10. l^dopropyl-6-flaoto-l, 4-dihydro-7^3'-aniino-S'-meth3*pyrroUdnirl-yO-4^ 
qninoIine-3-carboxylic add and its salts. 

11. l-C^dopropyi-<-fluoro-l,4.dihydro-7<4'-aceto^iperidin-l-y^ 
cai1>ojr|1ic add and its salts. 

12. l^dopropy^ilaoio-l,4-dihydro-7-{44dbnethylaniino)pip^dta^^ 
qninolin&S-carbosgiic add and its salts. 

13. l<:yctopropyi-4-fluoro-l,4-dihydro-7-^'^'-dimethy!^ipcridi^ 
caii>ojg1ic add and its salts. 

14. l-Cydopropyl-fr-flnoro-l, 4-^ydro -7-(4'-hydroxy-3'^'-dimethylpiperidin-l-y^ 
oxo-qninollne^3-carboxylic add and its salts. 

15. 1-Cydopropyl^noro-l) 4-dihydro- -7-(3', 4', 5'-trimethyl pi^erazin-l-yI)-4-oxo- 
qoinoline^S-carbo^dic add and its salts. 

16. l-CydopropyI-6-flaoro-l, 4-dihydro- 7-CJ', 5'-dfaneth3*-4'-cth3d piperadn-l-yI)-4-oxo- 
qainolinen3-carbozylic add and its salts. 

17. l-Cydopropyl-6-fluoro-l,4-dihydro-5-m^h:^7-(4''^thoJ5n^ 
qainoBne-3-<arbo2yfic add and its salts. 

18. l-Cydopropyl-6-fliioro-l, 4-dihydro-5-niethyI- 7-(3% 3'*dimettiylpiperazin-l-yI>-4-oxo- 
qainoIine-3-earboxylic add and its salts. 

19. l-Cydopropyl-6-fluoro-8-methoxy-l,4-dlhydro-7-{4H<lmethyl^^ 
piperidm-l-^yl}-4-oxo-qninoline-3-€arboxylic add and its salts. 

20. l-Cydopropji-6-flnoro-8-mdhoxy-l,4-dihydro-7-(4'-hydro^^ piperidin-1- 
y))-4-oxo-qidnoline-3-carboxylic add and its salts. 
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21. l*<^dopn»p]1-6-flaoro-8-metho}7-l,4-^ piperidin- 
l-yM-oxo-qiunoIme-3-carboxyIic add and its salts. 

22. l-<^doprop]1-6-fluoro-8-methoxy-l,4-dihydro-7-<4'-hy p^eridin- 
l-ylH-oxo-quinoIiae-3-carbojQ4ic add and its salts. 

23. l-<^dopropyl-^flaon>-8-methor^-l,4-dihydni-7-(3'^^ 
qoinolme-d-carboii^lic add and its salts. 

24. 5-Amino-l-^dopropyl-^fIno]*o^nietlioxy'-l,4-dihydro-7-<ds-^ 
dimethylpiperidin-l-;^)-4H)xoH|idnoline-3-ca]1^ acid and its salts. 

25. l-Cydopropyi-6i,8-dianoro-5-mdh]i-l,4-dihydi^ 
piperidin-l-yl)-4-oxo-quinoIine^3-€arbo}iiylic add and Its salts. 

26. 5-Amino-l-cydopn>pyl-6,8HMnoro-l,4-dihydro-7<^ 
3^(H-oxiH[ninoline-3-carbo37lic add and its salts. 

27. 5-Andno-l«^dopropyI-6, 8-diflaoro*l, 4-diiiydro -7-{3'-(Ir'AIa-L-Ala) amino 
pyrro]idin-l-yl}-4-oxo-qnino]ine-3-carbosylic add and its salts. 

28. 5-Aniino-l-cydopropyl-6, S-diflnoro-l, 4-dlliydro -7-{4 -(di-n-bntylamlno) piperidinrl- 
yI)-4-oxo-qinnolin&-3-€arboxylic add and its saltsu 

29. 5-Amino-l-cydopropyl-6, 8-diflaoro-l, 4-dihydro -7-{4'-(t-biitoxycarbonyI-I/-AIa-L- 
Ala)aminopi^eridin-l-yl}-4H)xo-qpdnoline-3-cari>osyU^ add and Its salts. 

30. S-Amino^l-cf dopropyl-6, 8-diflaoro-l, 4-diliydro -7-(4'- propionoxy piperldin-l-3i>-4- 
oxo-qninoline-3-cartiosyIic add and its salts. 

31. 5-Aniino-l-€ydoprop:^-6, 8-diilaoro-l, 4-dihydro -7-(4^Iiydroxy-^',3'-dimetliyI- 
piperidin-l-yl)-4-oxo-quinoline^3-€arbo}grIic add and its salts. 

32. 5-Aniino-l-cydopropyl-6,8-difluora-l, 4-dihydro •.7-{4'-(l-pyrrolidiny^) piperidin-1- 
yI)-4-oxo-qainoIine-3M:arl>oxyiic acid and its salts. 

33. 5-Amino-l-<yclopropyl'^,8-difluoro-l,4Hlihydro-7-*{4 -[^iperidin-4-^ aminomethjil]- 
piperidin-l-yl}-4-oxo^iunoline-3-carboxyllc add and its salts. 

34. 5-Aniino-l-cyclopropyl-6, 8-diflnoro-l, 4-dihydro -7-{(l^',2', 6',6'-pentamethyl 
piperidin-4-yQmdhylamino}*4-oxo-qiiinoline-3-carlK)xyIic add and its salts. 

35. S-Amino-l-cyclopropyi-e^diflaoro-l, 4-dihydro -7-<3'^'HiiinetfayI morpholin-l-y9-4- 
oxo-qainoIine-3H:arboxylic add and its salts. 

36. 5-Amino-l-cyclopropyl-6, 8-difiaoro-l, 4-dihydro -7-(4'-cydopropylpiperazin-l-yl)-4- 
oxo-qiiinolin&-3-carboxyIic add and its salts. 

37. S-Amino-l-cyclopropyi-e, 8-diflaoro-l, 4-dihydro -7-(3', 5'*dimethy]r4-pivaloyl 
pipera2an-l-yQ-4-oxo-qainoUne-3-carboxylic add and its salts. 

38. Ethyl 6^-dmaoro-7K4-hydrosypiperidin-l-yQ-l-(l-phen34tMo-3(^^ 
dihydro-4-oxo-quinoline-3-carboxylate 
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39. 1- (2'-Trifluoromethylpheuyl) -6-ftaoro-l, 4-dihydro- -7-(3', 3% 4'-trimethyl piperaztn- 
l-yI>4-oxo-quinoline-3-carboxyIic add and its salts. 

40. S-Amino-l- (2'-trifluoromethylphe]LyI)-6,8-diflaoro-l, 4-daiydro -7-(morpholin-l-yI)-4- 
oxo-qnbioIine-3*€arboxyIic add and its salts. 

41. 5-Aniino-l- (I'-triflaoromethylpbenyl) -fi, 8-diflnoro-l, 4-dihydFO "J-iS'^'- 
i^elkflmorphoUik'l^y^^ add and its salts. 

42. 5-Andno-l- (2'-trifiaoromethy]plienyI) -6, S-difluoro-l, 4-dihydro -7-(3'^'-dimethyI 
piperazlnyl-l-*yl)-4-oxo-qiiinoline-3-carbo3^ add and its salts. 

43. 5-Amino-l- (4'-triflaoromethyIphen]i) -6, &^aoro-l, 4-dihydro -7-(3'- 
aminopyrroIi(lin-l-yQ-4-ox(^-qpdnoUne»3-cai1)oxyU^ add and its salts. 

44, 1- (4'-FiaorophenyI) -€-flaoro-l,4-dihydro -7-{4'-d]qianifno)piperidin-l-y^M^xo- 
qoinoIine-SHcarbox^c add and its salts. 

45. l-(2',4'-Diflaorophenyl) -6-iIaoro-l,4-dihydro«7HC3\S'-Klfmethyl piped 
oxo-qainoIine-3-carbosyIic add and its salts. 

46. S-Amino-l- (2',4'-diflnorophenyO -6, 8-difiaoro-l, 4-diliydro -7-(3 *Iiydro:qr-5'- 
mefhylpyrrottdin-l-yI)-4-oxo-qainoIine-3-Garbo^^ add and its salts. 

47. S-Amino-l- (2',4'-difluoropheny]) -6, ft-difluoro-l, 4-diltydro -.7-(3'3'-dimeihyl 
piperazinyM^yIH-oxo-qninollne^carbo}Q4ic add and its salts. 

48. l-CydopropyI-6-flaoro-l, 4-dihydro -7-{(3'-aminoet]ioxycarbonyI)pyrroIidin-3-yl}-4- 
oxo-13-naphthyridine-3-car1>oxyUc add and its salts. 

49. l-Cydopropyl-6-flaoro-l,4-dihydro-7-<pyrrolidin-3* 
carboj^c add and its salts, 

50. 1- (2',4 -Diflnorophenji) -6-flnoro-l, 4-dihydro -7-^ipeTidin-4-yl-aniino)-4-oxo-l,8- 
naphthyridine-3-cari>oxyIic add and its salts. 

51. Eihyl-1- (2',4'-diflaorophenyI) -6-flaoro*l, 4-dihydro -7-{[loc,5oc,6oc]-3-N-benzyl-3- 
azabi<7dp[3.1.0]hez-^ytamino}-4-ox<h-l»S-napbthyridineJ-^^ and Its salts 

52. l-(2,4-difluorophcnyl) -6-flaoro-7*(l-phenyl-4396,7-tetrahydropyrazoIo 
H^S-cIpyridin-l-yl-l, 4-dihydro-4-oxo-l3 8-niqphthyridine- 3-carboxyIic add and its 

salts. 

53. (S)-<->?-Fluoro-6,7-Klihydro-8<4'-carboxamidopiperid^^ 
benzo[iJ]qumoli^e-2-€arboxylic add and its salts. 

54. (RH+>9-Flaoro-^,7-^ydro-8-{4'-hydroxypipen 
benzo[iJ]qiunoIizine-2-carboxylic add L-arginine salt 

55. (S)-(-)-9-Kuoni-6,7-daydro-8-(4'-hydroxy-3'^'-dimefliylpi^^ 
oxo-lH,5H-4}enzo[iJ]qiiinoli2ine-2-€arboxylic add and its salts. 
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56. (SH->N-methy]piperidUhirl-]4-9-flaoro-697-^ 
methyM-oxo-lH,5H4e]izo[y]qpiinoIizme-2-caito 

57. iSyi-yMorphoUnoelhylr9-nuoro^7'^^ 
oxo-lE^H4i€iizo[ij]qainoliadue-2^ and its salts 

58. Etiho^carbonylmettiyl (R>-(+> !^fllioi^7Himydro-8-(4'-bydroa^ 
m6ttiyM-oxo-lH^-beiizo[iJ]qiiinoIiztne-2H»r^ 

Some Prefe rred Bis Componnds of the Inventioii Displaying Inhibition of the Efflux Pamp of 
Staphvlococcus aureus 1199 B fNor A 

1. N-l-{7-(l-cycloprop}4-6-fluoro-l, 4-dihydro-4-oxo-qaitto]ine-3-carboxy]ic add)}-N-3- 
amino-{7<l-(2,4-dlfInorophenyQ-^flnoro-l,4^ydro-4-oxo-l^na^^ 
carboxylic acid)}<.pyrrolidine. 

2. N-l-{7-(l-cyclopropyI) *6-flaoro-l, 4-dihydro-4-oxo-l, 8-napbtbyridine- 3-carboxylic 
acid)}-N-3*anUno-{7-(l-cycIopropyl) -6-fluoro-l, 4-dihydro-4-oxo-l, S-naphthyridine- 
3-carboxyIic aci^}-pyrrolidine 

3. N-l-{7-(l-<yclopropyi) -6-flnoro-l, 4-dihydro-4-oxo-l, 8-naphthyridine- 3-carboxylic 
aci€Q}-N-3-aniino-{7-(l-q^clopropyl -6,8-diflaoro-5-amino-l, 4-dlhydro-4-oxo- 
qainoline-3-caitoxyIic add)}-pyrroIidine 

4. N-l-{7-<l-cyd[opropyl4-flaoro-l, 4-dihydro-4-oxo-l, 8-naphthyridine- 3-carboxylic 
ad^}-N-4*{7-(l-qrcIopropyI-6,8-diflaoro-5-aniina-l9 4-dihydro-4-oxo-qainoline-3- 
carbosylic acid)}-p^erazine 

5. N-l*{7-(l^dopropyl-6-fInoro-5^metlq^M,4-dihydro-4-oxo-qn^ 
add)}-N-3-amino-{7-( l-<2,4-diflaoropben]i) -6-fhioro- 1, 4-dihydro-4<»xo-l, 8- 
naphthyridine-3-<arboxyI]£acid)}-pyrroIidine . 

6. N-1- {7-<lH:ydopropyl-6-flaoro-5-mediyl-l,4-dIhydrD-4H)xo-q^ 
acid)}-N-4-aniiiio {7-(l-cydopropyl-6,8-difiaoro-5-amino-l, 4-dihydro-4-dxo- 
qiiinoline-3-carboxyIic add)}-piperidlne ^ 

7. N-1- {7-(l-€ydopropyI-6-fhioro-S-methyi-l, 4-dihydro-4-oxo-qainoIone-3*-€arboxylic 
add)}-N-3*amino{7-(I<ydopropyi-6,S-diflaoro-5-aiiiino-l,4-dihydro4-^ 
3-carbox}iic ad(I)}-pyrrolidine 

8. N-1- {7-(l-<2y4-difIaorophenyI) -6-fluoro-l, 4-dihydro-4-oxo-l, 8-naphtfayridine- 3- 
carboxylic add)}-N-4- {7-(l-cyclopropyl-^fluoro-l, 4-dihydro-4-oxo-qulnoIine-3- 

. carboxylic add)}-piperazine. 

9. N-3-azabycyclo{7-(l-(2,4-difluorophenyI)-6-fluoro.l/Waiydro-4-ox^^ , 
naphthyridIne.3-carbo:giicadd)}-Il«,5oc,doc].N-6-amino.{^^^ 
fiaoni-l,4-dihydro^xo-l,8-napfathyridin&'3-carboxyUc add)}-[3.1.0] hexane 
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10. N-1- {7-(l-qrdopropyI-6,8-diflaor(H5-aiiiiiio-l, 4-dmydro-4-oxo-qiii]ioIoiie-3- 
carboxjiic acid)}-N-4-ai]itiio-*{eflijl 2^,6-trfflaoroph»yl-4H:iirboxylate}^iperidine 

Some Pref erred Compounds of the Invention DisDlaving Inhibition of the Efflgy Pninps nf 
Fseudomonas aemeinosa 23587 

1. l-CyclopropyI-6-flnoro-l, 4-dihydro-S-methyl. 7-(4'-methoxypiperidin -l-y9-4-oxo- 
qninoIine^3-carbox^c add and its salts. 

2. 7-*Bromo-l'<ydopropyl-6-fluoro^m^hyI-l,4«dihydro-4-oxo«^^ 
add and its salts. 

3. l-Cydopropyl-(S-fhioro-8-metho37-l, 4-dihydro -•7-(4'-andno-3'-mefliylpiperidin-l-y0- 
4-oxo-qninoIme-3-cai1>o3iyUc add and its salts. 

4. 5-Andno-l-<yctopropyI^S-flnoro-8-methoxy-*l,4-dihydro- 
piperidIn-l-yI>4-oxo-qninoline-3-carboxyIic add and its salts. 

5. 5-Aniino-l-cydopropy]-6*lIaoro-8-metiLoxy-l,4-dihydro -7-{33-dimethy]r4'- 
ethylamino piperidin-l-yl}-4H>xo*qninoline-3'-carboxylic add and its salts. 

6. l'Cyclopropyl^fLuoTO-S'methoxyA^4'dihyir^^ piperidin-1- 
yI)-4-oxo-qiiinoIine-3-carboxylic add and its salts. 

7. l-Cydopropyl-6-flaoro-8-methoxy-l,4-dihydro-7-{4Hdimetbylamin 
4-oxo-qainoline*3-carboxylic add and its salts 

8. l-Cydopropyl-d-flaoro-8-methoxy-l,4Hiihydro-7-(4-hydroxy-4'-mett^ 
4-oxo-quinolin&-3-carboxylic add and its salts. 

9. l*<l)ydopropyl-^fluoro-8-methor)r-l,4-dihydro-7-<3'93'-^limeth^ 
l-yl)-4-oxo-qninoline-3-€arboxyIic add and its salts. 

10. l-CydopropyM,8-difluoro-5-methyI-l,4-dihydro-7-(3'<uninom^^ 
hydroxypiperidin-l-y^H-oxo-qainoline-3-carboxylic add and its salts. 

11. 5*Amino-l-cydoprop]i-6,8-diflaoro-l,4-dihydro-7-^'-aminomethyM'- 
hydroxypiperidln-l-yQ-4-oxo-qninoline-3-carbox}iic add and its salts. 

12. l-Ethyl-6,8-diflaoro-l)4-dihydro-7«<3'-5'Hiimethylpiperazin-l-yI^^ 
carboxjiic add and its salts. 

13. l-Cydopropyl-6-flaoro«l,4-dihydro-7*-(4'--ethyl-3'-methylpipera^ 
qninolme-3-carboxylic add and its salts. 

14. l-C^dopropyl-^flaoro-l,4Mlihydro-7-<3'-S'Miimethyl-4'-^ 
qainoline-3-carboxylic add and its salts. 

15. l-Ethyl-6, 8-difluoro-l, 4-dihydro -7H[(l«:,Soc,6oc>6'-ammo-3'-azabicydo [3.1.0] hex-3'- 
yl}-4-oxo-qiiino]ine-3-carboxylic add and its salts. 
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16* 5-Aiiimo-1^2'^'-difliioix>pheiQrI)^^ 

4H>xo-qiiiiioli]ie-3-4:arboxyIic add and its salts. 
17. 5-Aaiino-l-€ydopn)pyl-6,8-difldorD-ly4Hliiq^^ 

PJnoUdm^'y^'i^^a><p^ acid and its salts. 

. .18. l-<:^doprop]4-6-fluo]io*l,4^ihydriH7-<^ 

carbozylic add and its salts. 

19. l-<Z%4'-^ifliion>phenyI>-6-fluoi^l,4-diIqrdro-7^^ 
naphfliyridine^-carbojylic add and its salts. 

20. l-Qfdopropi^fluaro-l, 4-dilqrdro -7-<4''^mino^'-^lQ'lpiperidiD-l-yO*4^>jn>-. 
naphtiqnridine^-^ariraxrUc add and its s^ 

21. (SH-)-9-inaonH6,7Hiilvdro-»< 
beazo[lj]qiunoli2uie-2-€arbox^e add 0.2 hydrate. 

22. (SH*>^FIaonMy,7-diIqrdn^ 
beazo[iJ]qvinolizine-2-carboigiie add, dioline salt 

23. (SfH*)-9-Fhon^,7-diliydro^^ 
benzo(y]qainolisdne-2-earbo:qriicadd. l-Hydnayethyj^yrrolidlnesalt 

24. (SH-)^naoro-6 J-dib7dro-8<4'4iydro 
benzo{ijJqainoIidne-2-cari>osylic add, dietiianolaniine salt 

25. (S)^'^y9'mmrq^J'4ib^ 
ben2So[ij]qidnolizln6-2-carboxylate» L-histidine salt 

26. 0SSH±)-9-EIaoro-6,7-^iiqrdro4t-K plperidin-*l-]^^5-nietbyU- 
03KHffl^-4ienzoiy)qDiBolldne-2-<^boj[^c add IqrdnKaiioride. 

27. (pSH±y9-moro^7'4ibydio^{4''^^ 
lH;5H-toiZD[iJ]qainoIidne-2-eariM>xy& add Ifydroddoride. 

28. ^Ki:>^naon>-6,7-dilQrdro-8^ 
lQ5H4)e&zo[iJ]qiiinoIlzine-2-«aiiio^^ add l^nidilorkle. 

29. (SH'>9-E[norD-6,7«^diIqrdn>-S-{4'-^^ 
benzo[iJ]qiiinoIizine-2-carboxylicadd faydrochloiide. 

30. ($K->9-nnoro-6jHliliydn>^{^^ 
beflZo[y]qiiinoUzine-2-€arboxyfic add fQ^drodiloride. 

31. (SH-)-Morpholinoethyl^-fliioro-6.7-dihydr^^ 
ox<>-lH^-benzo[ij]qomoli2itte-2-caito^Iat^ aid its salts. 

32. (RH+)-8,9-diflaoro-6,7-^ydro-5-methyM-oxo-lH^^ [S- 
pbenylalang^-S-fysiite nt^yl esterjcarijoxamide. 

33. (RSH±>9-naora-6,7-<liIiydro-8Ktrans-4'^ 
l-^xo-lH^4]enzo[i^]qidnoli2ine-2-€arbo:^]]C add and its saUs. 
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34. (RSH±>9-Flaoro-6,7*Kimydro-8-<ds-4'-hydro^ 
oxo-lH95H-benzo[y]q!imoIizine-2M:arboxyUc add and its salts* 

35. (S0-<->9-FluonH6,7Klihyd[ro-8-(traiis-4'-h^ 
oxo-lH^-beiizo[y IquuioUzine-2*carboxylic acid and its salts. 

36. 7H-Fyiido[l,2^de]-l,4-benzoxa2ine*9-finoro-23-dibydro-3-mea 
eth}dplperidIn-r-yI>'7-oxo-6-carboxylic acid and its salts. 

37. 10-Fluoro-ll-[(loc^oc,6oc )-6-aniino-3-azabicyclo[3.1.01hex-3-yq-3,4-dihydro-4(S)- 
methylt^xo-2H^H-pyrido[i;2^f]-l^enzoxazepine-7H!ai^ add. 
hydrocbloride. 

Some Preferred Componnds of tlie Invention Displavinff Tnhihitioii of the Effim Pumps nf 
^cherischia con 2051 

1. 7-Bromo-l-cycIopropyI-4-flaorO"5-methyI-l,4-dihydro-4H)XO-quinoline-3-c^ 
add and its salts. 

2. l-Cydopropyl-^-flnoro-S-metboxy-'l, 4-dihydro -7-(4 -amino-3'-methylpiperidln-l-yl> 
4-oxo-qainoline-3-carboxyii€ add and its salts. 

3. l-Q$rdopropyl-6-flaoro-8-metboxy-l,4Hiihydro-7-<4'-ainino-3'-3'-^^ plperidin-1- 
yI>4-oxo-qiiinoline-3-carboxyIic add and its salts. 

4. S<-)-9-fluoro-6,7-4ihydro-^4'-hydroxypiperidin-l-y^ 
ben20[iJ]quinolizlne-2-carboxyiic add 0.2 hydrate. 

5. S-(-)-9-Muoro-6,7-^ydro-8-(4'-hydroxypiperidin-l-yl>5-m 
benzo[iJ]quinolizine-2-carboxylic add, choline salt 

6. S<-)-9-Muoro-6,7Hiihydro-8-(4'-hydroxypiperidm-l-yI)-5^^ 
benzo[iJ]qninoIizine-2-€arboxy]ic add, l-hydroxyethylpyrroUdine salt. 

7. S-(->9-nnoro-6,7-^ydnH8-(4'-hydroxypiperidm-l-y^5-me^ 
benzo[iJ]qiunolizine-2H:arbox^c add, diethanolamine salt 

8. (SH->9-nuoro-6.7-dihydro^{4'-<l>-leuc^oxy)piperito^ 
ben20[ij]qtilnolizine'2-€arbox>1ic add hydrochloride. 

9. (SH')-Morpholinoethyl-9-fhioro-6.7--dihydro-8-(4'-hydroxypiperidi^ 
oxo*lH,5H<4ien2»[iJlqainolizine-2-carboxylate and its salts 

10. (RH+H99-dinnoro-6,7-^ydro-5-methyMH>xo-m [S- 
phenylalanyirS-lydne methyl ester]carboxamide. 

11. S-(-)-9-FInoro-6J-^ydro-8-(tran&4'-hydroxy-<3'-met^ 
oxo-lH^-benzo[iJ]qiynoIizine-2-carbo^c add and its salts. 
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12. 10-Flaor<Hll-((loc^36x )-6-ainino-3-azabiGyclo[3 J.0]hex-3yI]-3>4-dihydro-4(S^ 
methyl-8-oxo-2B[,8H-pyrido[l,2^-^-l^benzosazipin-5-^^^ acid 
hydrochloride. 

Some Preferred Compounds of the Invention Displaying Inhibition of flie Mef Efflnx 
Pnmp of Streptococcus pneumoniae 3514 and Streptococcus pvosenes 26^00 

1. l<^dopropyl<4-flaoro-8-methoxy-ly4-dihydro-7^4'-aniino-3 piperidfai4- 
yIH<oxo-qiiinoIine-3-carboxylic acid and its salts. 

2. S-Amino-l-^clopropyl-fi-flaoro-S-methoxy-l) 4-dihydro -7-{4^(meQiyIanilno)- 
3'^'-4imethylpiperidiii-l-yl}<4H>xo-qiihioIbie-3-car^ add and its salts. 

3. irPropyl l-€yclopropyl-6-fluoro-8^ethoxy-l,4-dihydro -7-(4'-aniino-3'^'- 
dimethyl-piperidfai«l--yl}-4H»xo-q}dnoIine-3-€artw and its salts. 

4. n-Botyl l-€yclopropyI-6-fiaoro-3-metfaozy4y4-dihydro -7'<4'-a 
piperidin-l-yl}-4-oxo-qidnoline-3-carbox]^te and its salts. 

5. Ethoi^carbonylmethyl l-cych>propyl-6-flaoro-^methoxy«l, 4-^ 
ani!no*3',3'<-dimeth]1piperidin-lT3iHr<ixo-quinoline-3^^ and its salts. 

6. Benzyl l-K!ydoprnpyi-6-fluoro-S-niedioxy-1^4-dibydro -7-{4'-(t-bntoxycarbonyi 
anuno)-d',3'"4imethy^9eridin-l-yQ-4-oxo-qninollne-3-^^ and its salts. 

7. 1-Cyclopropyl-frflnoro-^-niethojiy-l, 4-dihydro -7-{4 -N-(t-bntoxycari>onyl-L- 
alan]^ aniino-3'^'-4imethylpiperidin-l«yl}-4-oxoHininoUne-3-ca]^ add 
hydroddoride. 

8. l-C^dopropyl-6-fluoro-^methojqr.i, 4-dihydro -7<4'-L-a 
dimedi]^iperidIn4-yl}-4-oxo-qninolhie-3-cartio^lic add hydrochloride. 

9. l<>fdopropyI^i-flnoro-<8-n^oxy-l, 4-dihydro -7-^'^'-dime^ 
carbonylvaUnylan[ifaLo)piperidin-l-yl}-4-oxo-qninoline-3-c^ add and its 
salts. 

10. l-Cydopropyl-6-flnoro-S-ni^ojy-l,4-dlhydro -7-^',3'-diniethyl-4'-(L)-val^ 
aminopiperidin-l^yl}-4-oxo-qninoIine-3-carboxylic add hydrochloride. 

11. l-C^dopropyl-6-fluoro-«^ethosy-l,4-dihydro-744*-(L)-aspar^a^ 
dimctii]ipiperidln-'l-yl}-4-oxo-qninoIine-3-carboxylic add hydrochloride 

12. l-Ethylr698-diflnoro-l,4-dihydro-7-<4'-ethylaniinoplpeHdin-l'-]^[^^ 
qninoIine-3-carbo3^c add and tfs salts. 

13. 5-Aniino-l-cydopropyI-6,8H!iflaoro-l,4-dihydro-7-(4'-amino-3'-m^ 
l-yQ-4-oxo-qiiinoline-3-carboxyIic add and its salts. • 
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14. 5-Ainino-lH!yclopropyl-6^diflaoro-M<^ydi^ 
oxo-qufnoliiie-S^arbox^c acid and its salts. 

15. 5-Amino-l-cyclopropylr6, S-diftaoro-1, 4-dihydr(H7- {(l«:,5«,6<x:)-6-aimno-N- 
benzyl-SHazabicycIo [3«1*0I Iiex-6-yI}-4-oxo-qaliioIine-3-carboxyIic acid and its 
salts. 

16. l-(3'-Fiaoropheii]i)-6-flaoro -1, 4Hlihydro -7*(4'-i]iethyIpiperazbi-l'-yI)-4-oxo- 
qninoIine-S-carbosylic add and Us salts. 

17. l"(2^Difluorophenyl) -^fhioixHl, 4Hlihydro-7- (4'-eth3iaminopipMidin-l'-yl)- 4- 
oxo-qidnoline-3-carbosylic add and its salts. 

18. l-(2',4'-DifluoropheQyI)-6-fInoro-S-meth]i-l, 4-diiiydro -7-<4'-ami&opiperidin-r- 
yO-4-oxo-qiiinolinfr-3-carboxyU€ add and its salts. 

19. l*<2'^'-DiltaorophenyI>-6-flnoro^methyl'1^4-^ 
piperidin-1 -yQ-4-oxo-quinoIine-3-€arboxylic add and its salts. 

20. l-<}ydopropyI-^flnoro^l,4-dihydro-7-<3'-aininopy^ 
napiithyridiite^3-carboxy]ic add and its salts. 

21. l-C!ydoprapyI'-6-fluoro«l,4-4Uhydro-7*-{(la:,^<x:,6Qc>^^ 

azabicydo [3.1.0] lLex-6-yi}-4^»xo-l,8-napiitbyridine-3-caifeo^^ add and its salts. 

22. l-(2yl-DifluorophenyQ -6-flnoro-ly 4-dihydro-7-<3 -aminopyrrolidln-l'-yl>« 4*oxo- 
l,8-naplitliyiidine-3-carbo3ylic add and its salts. 

23. l-(2/l-DifluoropIienyl) -6-flnQr<Hl, 4-diliydro-7-4(lcc^ac,6Qc)-6-aniino-N-benzyI-3- 
azabicydo [3.1.0]hex-6-yi}- 4-oxo*ly8-naphthyridine-3-carbox^c add and its salts. 

24. l-(2,4-Difluoropheny])-6-fluorQ-'lAdihyditH7--(3'y3'H^ 
r-ylH-oxo-l^-naplithyridine-3-carboxyiic add 

25. (RSHi:)-9rElnoro-6,7-^ydr^ 
oxo-lH^-benzopljjiqpiinolizine-2-carboqlic add hydrocbloride. 

26. 7H-Pyrido[i;E^eH,44>enzoxame-9-finoro^23-da^ 4'- 

]iydroxypipeiidin-l'-yI)-7-oxo-6-carboig4ic add and its salts. 
27. 7H-Pyrldo[l,2,3-del-l,44)enzoxadne-9^flaoro-2, 3-diIiydro-3-niefliyl-10- (S'-amino 

nieHiyl-4'-liydroi^iperldin-l'-yI)*7-oxo-6-carlM>xyiic add and its salt. 
28. 1-Cydopropyir6, 8-dfflnoro-5-mdhyM, 4-dihydro -7-0', 3'*dimethyM'-^yianiino 

piperidin-l-yQ-4-ox(Miainoline-3-carbo:qrIic add and its salt 

29. l-cydopropyl-6,7,8-trifhioro-5-methyl-l,4-dihydro - 4-oxx>-qninoline-3H!arboxyIic 
acid. 

30. (SH-^9-nnoro-6,7^1ihydro-8-C3^3'wlimethyI^^ 
metliyl-l-oxo-lH, SB[-ben2so[iJ]qainolizine-2-€arlioxyIic add and its salts. 
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31. l-CydopropyI-6-fluoro-l, 4-dihydro-7- (S'-aminomethyM -hydro^Tpiperidin l-y^ 
4-oxo-qiiiiiolme-3H:arboxylic acid and its salts. 

32. l-Cydopropyl-6-fluoro-l, 4-dihydr(H7- (4'-dimethylaiiiino-3 -methylp^eridin-l- 
yI)-4-oxo-'qttinoIine-3-carboxyIic acid and its salts. 

33. S-Aniino-l-cydoprop)i-6-fluoro-8-metboJQ^-l)4Hiibydro-7-{4'-cyd^^^ 
aniinop4)eridin'-l-yl}-4-oxo-qainoline-3-ca]1ioxylic add and its salts 

34. l-Cydopropyl-6-flaoro-^methoxy-l, 4-diliydro «-7-(4'-(t-bittoxycarbonyl (L^Ala- 
AIa)aiimio-3S S'-dimethyl piperfdinrl-ylH-oxo-qatnoiine^S-carbosyfi acid 
hydrocUoride. 

35. 5-Ainino*l-cydopropyl-6-lluoro-8-methoxy-l» 4-dilLydro -7-*{4'-ethylamlno-3', 5 - 
dimethylpiperidin-l-3i}-4-ozfl>-qainollne-3-carboz^c add and its salts. 

3d. Ethyl l-(2y4-diflaoroplien:^ -^flnoro -1, 4-dihydro-7- (4~amino-3-efhyl^iperidi]i- 
1-yI)- 4-oxo-l,8-nsqphthyridine-3-€arboxylate 

37. l-(2/i-difluorophenyQ •^fiuoro-l, 4-diiiydro-7- (4-ainino-3) S-dlnaiethylplperidin-l- 
yfy 4-oxo-l,8-naphthyridme-3-carbox^c add and its salts. 

38. Eth]d lH(2,4HlifiaoropIieny9 -fi-flnoro-S-meiii^l, 4-diliydnH7- (4-amino-3, 3- 
dimethylpiperidin-l-yO- 4-oxiHl»8-naphtiiyridine-3-carboxylate 

39. (SfKO-'-fluoi^-^-^y^^ (4'-hydroxy- 3'-fluoropiperidin-l-yQ-5-metIiyI-l- 
oxo-lH, 5H-benzonj]qiiinoIiadne*2-€arboxylic add and its salts. 

40. 10-Fluoro-ll- (4-aminop^erldin-l-yi>-3,4-diliydro-4 (S)-methyl-8-oxo-2H, 8H- 
pyrido[l^,3-ef|-l^benzoxa2lpln-7'-carboxylic add and its salt 

41. 0RSH±)-6s 7-diliydro-8- (trans-4'-hydroxy-3'-metliyIpiperidin'l-y^5-metiiyI-l- 
oxo-lH, 5H-benzo[iJ]qainoIizine-2-carboxyIic add and its salts. 

42. (RSH±>-65 7-dihydro-8- (ds^'-hydroxy-S'-metliylpiperidin-l-yO-S-methyl-lK*^ 
1H» 5H-benzo[iJ]qalnoIizine-2-carboxylic add and its salts. 

43. (RSH#-d, 7-dihydro-8- (4'-bydroxy-3', 3'Hlimethy]^iperidin-l-yl^5-niethyl-l-oxo- 
IH, 5H-benzo[y]qninollzin^2-carboxyIic add and its salts. 

Particolarly appropriate examples of a microbe appropriate for the use of an efiOux pnmp 
inhibitor are pathogenic baderial spedes, such as Streptococcus pneumoniae. Streptococcus 
pyogenes, Pseudomofws aeruginosa, Escheriscltia coli, Staphylococcus aureus wliich can be 
intrinsically resistant to commonly used antibacterial agents. £:i^osing these bad^ia to an efQox 
pomp inhibitor can significantly slow the export of an antibaderial agent from the interior of the 
cdi or the escort of siderophores. For instance, overeqiression of the norA mnltidrag transporter 
has been reported for strains off. aureus for fluoroquinolone resistance both in^vUro (Yoishida et 
aL, 1990; Kaatz etaL, 1990) and fe-vlw (Trudcsis etaL, 1991). Therefore, if another antibact^ial 
^ent is administered in conjunction with the efOox pump inhibitor, the antibacterial agenl^ whidi 
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If OQld otherwise be maintained at a very low intraceUnlar concentration liy tiie export process^ 
can accumulate to a concentration wliidi will inhibit the growth of the bacterial cells. This growth 
inhibition can be diie to either bacteriostatic or bactericidal activity, depending on the specific 
antibacterial agent used. While P. aeruginosa is an example of an appropriate bactertom, other 
5 bactorial and microbial species indndii^ those described above may contain similar broad 
substrate pumps, whidi actively export a variety of antimicrobial agents, and thus can also bo 
appropriate tairgets. 

In addition as sa^ested above, for some microbial, e.g., bacterial, species, efiQux pump inhibitors 
10 can decrease the virulence of tiie microbe, for example, by tnhibitti^ the transport of factors 
inqiortant for pathogenicity. Again using P. aeruginosa as an example, inhibition of an efflux 
pump in this bacterium inhibits tbe uptake of iron, which Is important for pathogenicity. The 
meclianism of bacterial iron transport involves molecules called siderophores, which are 
synthesised and exported by bacterial cells via efflux pumps. These siderophores bind tightiy to 
15 iron scavenged from the host, and are then taken up by the bacteria. In this way, the iron needed 
for bacterial metabolism is obtained, and an infection can be maintained. 

Therefore, illustrating the utility of efflux pump inhibitors, inliibiting the efflux pump of 
Streptococcus pneumoniae. Streptococcus pyogenes, Pseudomonas aeruginosa, Eschertschia coli, 
2 0 Staphylococctis aureus allows obtaining one or more of flie following biological effects: 

1. Str^tococcuspneuntoniae, Streptococcus pyogenes, Pseudomonas aerug^sa,Escherisd 
Staphylococcus aureus strains will become susceptible to antibiotics that could not be used for 
treatment of the respective bacterial infedions, or become more susceptible to antibiotics 

25 which do inhibit the respective bacterial growth. 

2. Streptococcus pneumoniae. Streptococcus pyogenes, Pseudomonas aerugbwsa,Escherlsc^ 
Staph;^ocaccus' aureus strains will become more susceptible to antibiotics cnrrentiy used for 
treatment of the respective bacterial bifections. 

30 

5. Virulence of Streptococcus pneumoniae. Streptococcus pyogenes, Pseudomonas aeruginosa, 
Escherischia coU, Staphylococcus aureus will be attenuated because the avaflability of an 
essential ^derephore bearing element will be hampered. 

35 4. The inliibition of the pumps or of one of the components of the pumps may be lethal or 
prev&oit growth. 
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Obtainii^ eveii one of these effects provides a potential flierapeiitic treatment for infecttons by 
tliese bacteria. Also, as previously mentioned, simOar pomps are found in other microorganisms. 
Some or all of the above effects can also be obtained with those microbes, and Hhey are therefore 
also appropriate targets for detecting or using efDux pomp inhibitors. Thus, the term ^^microbes" 
5 . include^ for example, bacteria, fungi, yeasts, and protozoa. 

As indicated^ the bacterium to be inhibited through flie use of an efflux pump inhibitor can be 
from other bacterial groups or species, such bacterial groups of species including but not limited 
to oneof thefollovring: 

10 Pseudomoiuts aeruginosa, Pseudomotm fluorescens, Pseudomonas addovorans, Pseudomonas 
alcaUgenes, Pseudomonas putida, Stenotrophomonas maltophiUa, Burkholderia aqfocia, Aeromonas 
hydropMia^ EsdtericMa coli, Otrobaeter freundii, Salmonella tryphimuritun. Salmonella typhi. 
Salmonella paratyphi. Salmonella entenddis. Shigella dysenteriae. Shigella Jlexneri, Shigella sonnei, 
• Enierobacter cloacae, Enterobacter aerogenes, Klebsiella pneumoniae, Klebsiella oxytoca, SerraUa, 

15 marcescens, Frandsella tularensis, MorganeHa morganii, Proteus mirabUis, Proteus vulgaris, 
Providencia alcalifaciens, Providencia rettgerl, Providenda stuartu, Acinetobacter calcoacedcus, 
Acinetobacter haemofydcus. Yersinia enterocolidca. Yersinia pestis. Yersinia pseudotuberculosis. 
Yersinia intermedia, BordeteOa pertussis, BordeteUa parapertussis, Bordetdla brondu&eptica, 
Haemophilus influenzae, Haemophilus parainftuenzae, Haemophilus duare^ Pasieurdla muitodda, 

20 Pasieurdla haemotytica, BranhameOa catmrhdis, Hdicobader pylori, Campylobacter fefus, 
Campylobacter Jejutd, Campylobader coU, Borrdia burgdorferi. Vibrio cholerae, Vibrio 
parahaemotyOcus, LegioneBa pneumophila, listeria monocytogenes. Neisseria gonorrhoeae, 
Ndsseria meningfddis, EngeUa, Morazella, GardenereOa vaginalis, BacteroidesfragiUs, Bacteroides 
disiasoms, Bacteroides 3452A homology groi^, Bacteroides distasoms, Bacteroides ovalus, 

25 Bacteroides thetaiotaomicron, Bacteroides uniformis, Bacteroides eggerthO, Bacteroides 
splanchnicus, Oostridum difficile, Mycobacterium tuberculosis, Mycobacterium avium, 
Mycobaderium bvtraceUutare, Mycobat^erijum Iqfrae, Corynebaderium d^hiberiae, 
Ofiynebacterbtm ulcerans. Streptococcus pneumoniae. Streptococcus agalacSae, Streptococcus 
pyogenes, Enterococcus faecdis, Enterococcus faedum. Staphylococcus aureus, Sttqfhylococcus 

30 epidemUdis, Staphylococcus saprophyticus, Staphylococcus intermedius. Staphylococcus hyicus 
subsp. hyicus. Staphylococcus haemotytlcus. Staphylococcus hominis and Staphylococcus 
saccharotyticus. 

The term **efflux pomp'' refers to a protdn assembly which exports substrate molecules from the 
35 cytoplasm of periplasm of a cell, in an energy dependmt fashion. Thus an efflux pomp will 
typically be located In tiie cytoplasmic membrane of the cell (spanning the cytoplasmic 
membrane)* In Gram-negative bacteria the pump may span the periplasmic space and there may 
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also be portion of the efiQux pump which spans the outer membrane. Certain eCBiix pomps will 
indnde a polypeptide which has at least 50% amino add sequence similarity with a polypeptide 
which is part of the P. aeruginoiia mezAAnexB/oprM efflnx pomp or the efDux pump 
overezpressed by P^aeruginosa strain IG85, or the efiBnx pump overei^ressed by P. aerugtnasa 
5 strain PAO40998E. Due to the described sequence simflartty of a component polypeptide of the 
efflux pump, such an efiinx pump is termed a P. aemgiMsa-type efOux pump« 

An ^efOux pump inhibitor^ is a compound which specffically interferes with the abHiiy of an 
eflOiux pump to export its normal substrate, or other compounds such as an antibiotic. The 

10 inldbitor may have intrinsic antimicrobial (e.g. antibacterial) activity of its own, but at least a 
s^inificant portion of the relevant activity is due to the efflux punqp inhibiting activity. Of 
particular interest in this invmtion, are compounds which inhibit the export or activity of efSnx 
pumps which have a broad substrate range which indudes antibacterial agents. The term 
Strqftococcus pneumoniae-iype efOux pump inhibitor refers to an efiQux pump inhibitor which 

15 inhibits a Streptococcus pneumoniae-t^e efflux pump. The term *Vseudomonas aeruginosa^ type 
efflnx pump inhibitor'^ refers to an efflux pump inhibitor which inliibits a Pseudomonas 
aemginosa-type efflnx pump. The term ^Eschenschia coli-type efflux pump iniiibitor" refers to an 
efflux pump inhibitor which inhibits an Escherischia coU -type efflux pump. The term 
^Staphylococcus aureus-tyfe efflux pump inhibitor'' tef&s to an efflux pump inhibitor which 

20 biMbits a Sti^hylococcustmreus^e efflux pump* 

In another aspect, tids invention provides a method for treating a microbial infection, e.g^ a 
bacterial infecfion, in an animal by administering to an animal suffering from such an infection an 
efflnx pnmp inhibitor as described above in an amount suffldent to reduce efflux punqp activity. 

2S 

In a prderred eml>odiment^ the inhibitor is one which deoreases the pathogenidty of the microbe. 
Such a decrease In pathogenidty can be obtained, for example, by InterTering with essential 
bacteria] dement acquisition by inhibiting the transport of siderophores. The pathogenicity may 
also be reduced by reducing or diminating the microbial products which cause tissne-damag^g 
3 0 effects to the host Other methods of reducing pathogenidty are, however, also within this aspect 
The host is an animal and may be, for example, diickens and turkeys, and in certain preferred 
embodiments in a pn^m^^a^j e.g. a human. 

In certain preferred embodiments, the microbial infecQon may be due to bacteria, which may, for 
35 exBnq>le, be any of the bacterial species indicated above, but spedficaliy including Streptococcm 
pneumoniae^ Pseudomonas aeruginosa, Escherischia coli. Staphylococcus aureus. 
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In a related aspect, this inventton provides a method of treatfaig an ammal suffering from a 
microbial infection by administerbig to the fl^ijiyt^i an dSLnx pump inliibitor in an amount 
sufficient to reduce efflux pump activity. In this aspect, the efflux punqp inhibitor in one which 
reduces the in viva viability of a microbe involved in the infection. By reducing flie in vivo 
5 viability, the infected animal can more readily dear its l>ody of the infection, or the microbes may 
even be Idlled. In particular embodiments tbe animal is a mammal. Also in particular 
embodiments, the microbe may be from one of a variety of patiiogenlc bacterial species, 
spedficaDy induding fliose listed above. 

10 The term ^in vivo viability" refers to the ability of a microbe, e.g^ a bacterium, to survive or grow 
In a host, such as an animaL Therefore, an efflux pump inliibitor which reduces the in vivo 
viability of a microbe may stop the growth of the microbe and/or Idll the microbe. Such efflux 
pump inhibitors, therefore, are antimicrobial agents. 

15 In a further rdated aspect, this invention indudes a method for prophylactic treatment of an 
animal, e.g., a mammal. In this method, an efflux pump inliibitor which reduces the pathogenicity 
of a microbe is administered to a mammal at risk of a microbial infection, e.g., a bacterial 
infection. 

20 In a rdated aspect, the invention provides a method for treatii^; a microbial Infection in an 
ynlmgij spcdfiCaliy iududiug in a nmmiryqi, by treating an animal suffering from such an infection 
with an antimicrobial agent and an efQux pump inhibitor which increases the susceptibility of the 
microbe for that antimicrobial agent In this way a microbe involved in the infection can be 
treated using the antimicrobial agent in smaller quantities, or can be treated with an antimicrobial 

2 5 i^ent which is not therapeutical^ effective when used in the absence of the effkix pump inhibitor. 

Thus, this method of treatment is especially appropriate for the treatment of infections using an 
antimicrobial agent alone due to a need for hi^ dosage levels (which can cause undesirable side 
effects), or due to lack of any clmically effective antimicrobial agents. However, it Is also 
appropriate for treating infections involving microbes which are susceptible to particular 

3 0 antimicrobial agents as a way to reduce the dosage of those particular agents. This can reduce the 

risk of side effects, but can also reduce the sdection effect for highly resbtant microbes resulting 
from the consistent high level use of a particular antimicrobial agent In particular embodiment 
the microbe is a bacterium, which may, for example, be from any of the groups or spedes 
indicated above. Also in particular embodiments various antibacterial agents can be used. These 
35 Include quinolones, tetracyclines, g^ycopeptides, aminoglycoades, beta-lactams, rifamydns, 
coumermycins, macrolides, and chloramphenicoL In particular embodiments an antibiotic of the 
above classes can be, for example, one of the following: 
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Beta-Lactam Antibiotics 

Intipeitein, meropenem, saneftrutem, bfapenem, cefador, cefadroxO, cefamandole, cefatrfzuie, 
etfazedone, crfazolin, cefixime, cefjaienosdiKLe, cefodizime, cefonicid, oefoperazone, ceforanlde, 
cefotaxime^ cefotlaDi, ce^imizole^ cefpiranide, ce^odoxbne, cebulodin, ceftazidime, cefteram, 
ceftezole, ceftibaten, cefUzoxIme, cefiriazone, cefurozime, cefiizonam, cephaaceterile, cepbalextn, 
c^haloi^da, ceplialoiidine, cepltalofldn, cephapirio^ cqibradine, oe&netazole^ cefoxttiiiy 
cefotetan, azthreonam, cammonam, flomoxrf, moxalactam, ami^odlluiy amoxicilliii, amldWin, 
aadodllin, carbenldllin, benzylpenidllbi, .carfedHin, doxadUIn, dicloxacilUii, mefhidllolii, 
mesdodDin, nafdUIn, oxacillin, penicillin 6, piperadHin, sulbenidHin, temodllin, ticarciHin, 
cefdftoren, SC004, KY-020, cefdinir, cefUbuten, EK*312, S-1090, CP-Mei, DQ- 
2556, FK-518, Cefozopran, ME1228, KP-736, CP-6232, Ro 09-1227, OP&20000, LY206763 

Macrolides 

azitliromydii, daritliromydn, erytliromydn, oleandomycin, roldtamydn, rosaramidn, 
roxithromydn, troleandomydn, telitliromycin and other fcietolldes* 

Oninolones 

Andfloxacin, dnoxadn, dprolioxacin, raoxadn, fleroxadn, flnmeqaine, loMefloxadn, nalidixic 
add, norfloxacin, ofloxacin, levofloxadn, oxollnic add, pefloxadn, difloxacin, marbofloxadn, 
rosoxadn, temafloxadn, tosnfloxadn, sparfloxadn, dinafloxadn, trovafloxadn, alatrofloxadn, 
-grepafloxacbi, moxifloxadn, gatifloxadn, g^miflozacin, nadifloxadn, PD131628, PD140248, Q^5, 
AM-1155, NM394, T^761, mfloxadn, OPC-17116, DU-68S9a identified In Sato, K. et aL, 1992, 
Andmicrob Agents Chemaiher. 37:1491-9S), DV-7751a (identified in Tanaka, M. et al^ 1992 
Antimicrob Agents ChemoAer 37x2211-18). 

Tetracyclines 

CSilortetraqrdine, demedoqiine, doxyqrdine, tymeqrdine, metliacydine, minocycline, 
oxytetracydine, tetracycline, 

Aminoglycosides 



Amikacin, arbelcadn, botirosin, dibeliadn, fortimidns, gentamicin, i^amydn, netilmicin, 
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Oxazolidinones 

5 Llnezolid, ^erezolid 

Each of the above coin^tuids have been reported fn the literatare. Other antibiotic compounds 
ifffaich may be identified wliich are e£Bnxed by particular bacteria can also be utilised with the 
efflux pwasp inhibitors of this invention. 

10 In the context of the response of a microbe, such as a bacterium^ to an antimicrobial agent, the 
term ^susceptibility'' refers to the sensitivity of the microbe for the presence of the antimicrobial 
agent So, to increase the susceptibility means that the microlie wiO I>e inhibited by a lower 
concentration of the antimicrobial agent in the medium surrounding the microbial cdls. This is 
equivalent to saying that the microbe is more sensitive to the antimicrobial agent In most cases 

15 the minimum iiihibitory concentration (MIC) of that antimicrobial agent wiD have been reduced. 

As used herein, the term ^treating" refers to administering a pharmaceutical composition for 
prophylactic and/or therapeutic purposes. Hie term ^'prophylactic treatment" refers to treating 
an organism such as a human patient, who is not yet infected, but who is susceptible to, or 

20 otherwise at risk of, a particular infection. Hie terms '^sceptible" and ''risk'' do not refer to the 
status of organisms of that type genera^y, but rather refers to a significanfly enhanced risk. Such 
risk may for example be due to a specific exposure to a particular potentially faifective agent, to a 
generally weakened physical condition, or inminne system deficiency. Preferably, for humans the 
ttdianced risk is sufficient such that a prudent doctor familiar with flie treatment of the potential 

25 Infection would find prophylactic treatment medically warranted. The term ^microbial infection" 
refers to a disease state or some adverse condition(s), such as the presence of a pathogenic 
microorganism in a body finid Uke blood, urine, cerebrospinal or organ tissue, which are 
otherwise sterile or firee of pathogenic microorganisms. The term 'thorapeutic treatment" refers 
to administering treatment to a patient already sufferiii^ from an infection. Thus, in preferred 

30 embodiments, treating is the administration to a mammal (either for therapeutic or prophylactic 
purposes) of therapeutically effective amounts of a potentiator and an antibacterial (or 
antimicrobial) agent in combination (either simultaneously or serially). The term potentiator" 
refers to a compound such as an efQux pump inhibitor which has the ability to increase the 
concentration of existing antibiotics in a microbial ceU. 

35 

By **therapeutically effective amount" or ''pharmaceutically effective amount" is meant an 
amount of an efflux pump inhibitor, or amounts individually of an efQux pump inhibitor and an 
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antimicrobial agent, as disclosed for tiiis Invention, which have a tiierapentic effect, which 
generally refers to the Inhibition to some extent of the normal metabolism of microbial cells 
causing or contribnting to a microbial infection. The doses of efflux pnmp inhibitor and 
antimicrobial agent which are usefol in conAinafion as a treatment are tiierapeatically effective 
5 amounts. Thus, as used herein^ a tiiera|ieutically effective amount means those amounts of efflux 
pnn^ inhibitor and antimicrobial agent wliich, whra used in combination, produce the desired 
therapeutic effect as Judged by clinical trial results and/or modd animal infection studies. In 
particular embodiments, the efflux pomp inhibitor and antimicrobial agent are combined in pre- 
detmntaied proportions and tbus a therapeutically effective amount would be an amount of tiie 

10 combination. TIds amount and the amount of the ^ux pump inhibitor and antimicrobial agent 
individual^ can be routinely determined by one of skill in the art, and win vary, depending on 
several factors, such as the particular microbial strain involved and the particular efflux pump 
inliibitor and antimicrobial agent used. This amount can farther depend upon the patient's 
height, weight, sex, age and medical liistory. For prophylactic treatments, a therapenticaUy 

15 effective amount is that amount wliich would be effective if a microbial infection existed. 

A therapeutic effect relieves, to some extent, one or more of the symptoms of the infection, and 
includes curing an infection. *K:uring" means that the symptoms of active infections are 
eliminated, induing the elimination of excessive numbers of vbible microbes of fliose involved in 
20 the infection. However, certain loi^-temi or permanent effects of the infection may exist even 
after a cure is obtained (such as extensive tissue damage). 

The term ^crobial infection" refers to the invasion of the host mammal by pathogenic microbes, 
this includes the excessive growfli of microbes which are normally present in or on the bodiy of a 
25 manunaL More generally, a microbial infection can be any situation in which the presence of a 
microbial population(s) is damag^ to a host mammaL Thns, a mammal is ^snffarli^'' from a 
microbial bifection when excessive numbers of a microbial population are present bi or on a 
niammal's body, or when the effects of the presence of a miorobial population (s) is damagmg the 
celb or other tissae of a mammaL SpedflcaUy, this descr^tion applies to a bacterial infection. 

30 

The term ^administration" or ^'administering" refers to a method of giving a dosage of an 
antimicrobial pharmaceutical composition to a mammal, where the metiiod is, e,g., topical, oral, 
intravenous, intraperitoneal, or intramuscular. The preferred method of administration can vary 
depending on various factors e.g., the components of the pharmaceutical composition, the site of 
35 the potential or actual bacterial infection, the microbe involved, and the severity of an actual 
microbial infection. 
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Tbe term "m a mmal ** is used in Its usual biological sense.- Tlins, it specifically includes humans, 
cattle^ horses, dogs, and cats, but also indades many other species. 

This invention also features a method of enhandng the antimicrobial activity of an anthnicrobial 
5 agent against a microbe, in which such a microbe is contacted yrith an efilnz pump inhibitor, e.g., 
a noiHtetra^Gline specific eBlnx pump inhibitor, to an elDuz pump in the cell, and an 
antibacteiial agent The eSlnx pump inliibitor is a conqpound as described above. Thus, this 
method makes an antimicrobial agent more effective against a cell wtuch eiqpresses an efflux pump 
when tiie ceU is treated with the combination of an antimicrobial agent and efiOnx pump inhibitor, 
10 In particular embodiments the microbe Is a bacterium or a fiu^ns, such as any of those described 
above; the antibacterial agent can be selected from a number of structural classes of antibiotics 
incladlng, e.g., beta-lactams, gi^ycopeptides, aminoglycosides, qnlnolones, tetracyclines, rifamycins, 
coumermydns, macrolides, and chloramph^coL In particular embodiments an antibiotic of the 
above classes can be as stated above. 

15 

In a further aspect this invention provides pharmaceutical compositions efEective for treatment of 
an infection of an animal, e.g., a mammal, by a microbe, such as a bacterium or a fungus. The 
composition includes a pharmaceutically acceptable carrier and an efflux pump inhibitor as 
described above. In preferred embodiments, such compositions contain efOnx pump inhibitors, 

20 which are themselves effective antimicrobial agents, even in the absrace of another antimicrobial 
agent have intrinsic antimicrobial activity). Thus, pharmaceutical composition induding 
such efQux pun^» inhibitors can be used dther alone or in conjunction with another antimicrobial 
agent Also in prefarred embodiments, the efflux pump inhibitors in pharmaceutical compositions 
of this aspect are efflux pump inhibitors which enhance the effectiveness of an antimicrobial agent 

25 other than the efOnx pump inhibttor, so such compositions would generally l>e used in 
combination with such other antimicrobial agent The invention also provides pharmaceutical 
oompositions similariy effective for treatment of an infection of a mammal which indude an efflux 
pump inhibitor and an antimicrobial agent SimHarty, the invention provides antimicrobial 
formulations which indude an antimicrobial agent, an efflux pump inhibitor, and a carrier. In 

3 0 preferred embodiments, the antimicrobial agent is an antibacterial agent 

A "carrier" or **exdpient** is a compound or material used to facilitate administration of the 
compound, for example, to increase the solubility of the compound. Solid carriers indude, e.g., 
starcti, lactose, dicaldum phosphate, sucrose, and kaolin. liquid carriers indude, e.g., sterile 
35 water, saline, buffers, non-ionic surfactants, and edible oils such as oH, peanut and sesame oils. In 
addition, various adjuvants such as are commonly used in the art may be induded. These and 
other such compounds are described in the literature, e.g., in the Merck Index, Merck & Company, 
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Ralmay, NJ* Considerations for the fnclnsion of various components in pliarmaceiitical 
compositions are described, e.g^ in (aiman et aL (Eds.) (1990); Goodman and Gilman^s: Hie . 
Pharmacological Basis of Therapeutics, 8^ Ed., Fergamon Press. 

5 In yet another aspect, the invention provides a method of suppressing growth of a microbe, e.g., a 
bacterium, expressing an efflux pump, e.g., a non-tetracyclfate-specilBc efOnx pump. As illustrated 
by the case where the microbe is a bacterium, the method bivolves containing that bacterium with 
an efflux pump inhibitor, e.g., a non-tetracydine-spedfic efflux pump inhibitor, in the presence of 
a concentration of antibacterial a^ent bdow flie MIC of tike bactaium. This method is useful, for 
10 example to prevent or cure contamination of a ceD culture by a bacterium possessing an efflux 
pump. However, it applies to any sttuatton where such growth suppression is desirable. 

In another related aspect, the invention provides a method for reducing a population of a microbe, 
e*g«, a bacterial strain, involving contacting the population with an efflux pump inhibitor which 
15 inhibits a component of an efflux pump expressed in the microbe in that population, which is 
essentia] for the growth of the microbe esqpressing that efflux pomp. In particular embodiments, 
that component is cytoplasmic membrane comgponent As indicated above, such efflux pump 
inhibitors may act in various ways, including, but not limited to, acting directly on the essential 
component, or acting to inhibit the ej^ression of that component 

20 

The term "reducing a population" means that the microbes of that population are being killed. 
This. Is ^tinguished from the action of a static agent, eg., a bacteriostatic agent, which prevents 
the bacteria from growing and multiplying but does not kill the microbes. Accordingly, in the 
context of this aspect, an "essential component" of an efflux pump is one which is essential to the 
25 in vivo survival of the microbe, Le., the survival in a host 

in yet another aspect, this invention provides a method for enhancing growtii of an animal by 
administering an ^ux pump inhibitor to the animal, which inhibits an efflux pump expressed in 
a bacterial strain in the animal, and which inlubits tiie growth of the bacterial strain. Such a 
3 0 growth enhancing effect may result from the reduced energy consunqition by the bacteria, wldch 
increases the food energy available to the animal This m^od is appropriate, for example, for 
use with cattle^ swine, and fowl such as chicks and turkeys. 

In an additional aspect, the invention provides novel compounds having efflux pump activity. 
35 These compounds have chemical structures as described above. 
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As Indicated above^ while the present invention is presently exemplified by activity against 
bacteria, compounds of the present Invention also liave activity against other microbes, for 
exan^Ie against yeasts and/or other tun^ Thus, the aI>ove aspects also incbide embodfasients in 
which described compounds are active or effective against such other microbes. 

5 

In fiirther aspect, the invention provides a method of making a pharmaceutical composition 
comprising the steps of identi^^ an efflux pump inhibitor having a chemical structure of the 
formula I; synthesizing said ^nx pump inhibitor and preparing a phamiaceutical composition 
containing said efflux punqp inhibitor. The efflux pump inhibitor may have the chemical structure 
10 as described above. The pharmaceutical composition may also contain one or more antimicrobial 
agrats, eg., as identified above, and one or more carriers, diluents, and excfpients. Further, in 
preferred embodiments, the efflux inhibitor compound is active gainst a microbe, e^g., a 
bacterium, as identified above. 

15 IdCTflfication of EflOtax Pump Inhflbitors 

Identification of efflux pomp inhibitors having structures as described for the present invention 
was performed using screening methods known to those sldUed in the art of biological techniques 
and are described in detail below. In particular, the screening method based on inhibitioa of 

20 microbial growth in the presence of a subinhibitory concentration of an antibacterial agent which 
is normally effluxed by the test microbe and a concratration of a test confound was used for 
identifying some of the active conqpounds dkidosed herein. In this method, inhibition of growth of 
the microbe is indicative that e^ort of the antibacterial s^ent Is inhibited by the test compound, 
and that the test compound is therefore an efflux pump inhibitor. Hie mode of action of the test 

25 compound so identified can then be confirmed as inhibiting active efflux. However, other 
screening methods for detecting efflux pump inhibitors can also be used. 

Svnfliesis of Derivatives of Efflux Pnmp Inh ibitors from gfrflAwtfuy 

30 The inventors have screened a library of synth^c chemicals and identified several compounds 
that effectivdy inhibit the respective efflux pumps of Six^hyloccccus aureus 1199B NorA^ 
Streptococcus pneumoniae 3514, Pseudomonas aeruginosa 23587, Esdteriscltia coU 2051. Some of 
these compounds were found to be also effective s^ainst presenfly nnidentified multidrug 
transporters of other microorganisms. 

35 
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Hie library of compouBds was obtained by syntliesis according to methods as described in our 
copending ^plications PCT application PCr/IN99/00016, US appUcalions 09/566,875, 09/640,947, 
and 09/850,669 and by metliodolog^es described In a lat»r sectton below. 

5 Exenqilary compounds of tbe preset Invention were synthesised by methods as described in the 
examples below. Those skilled In flie art will understand how to synthesise additional compounds 
within the scope of this inventfon based on the described syntheses and the knowledge of those 
skiDed in the art of chrailcal synthesis. 

10 The following exanqples illustrate methods of so-eeidng, wUch have led to the identification of 
eCQux punqp inhibitors. They, however, do not Hmit the scope of methods that can be used for 
screening or the Idnds of efQnx pump inhibitors that can be found by such varied meUiods. 

Screewiinr of EffBux Pn m p Inhibitors - In-vivo 

15 

Inhibitors of the bacterial efflux pumps are generally initially characterised in vitro. Those which 
show effective inhibition of the pump(s) and which show synei^tic activity wift antibiotics are 
selected for evaluation in vivo. Efficacy testing wiH be done using standard procedures. Primary 
efficacy evaluation may be done using the murine septicemia model (M[.G« Bergeron, 1978, Scand. 

20 J. Infect Dis. SuppL 14:189-206; SJ). Davis, 1975, Antimicrob. Agents Caiemother. 8:50-53). In 
this model a supra-lethal dose of bacteria is used to challenge the rodents. Treatment is initiated, 
varying either or both time(s} of treatment and dose of antibiotic. In these experiments both the 
antibiotic and the efflux pnmp nihibttor doses are varied. A podttve result is indicated by 
significant increase in protection firom the lethal infection by the combination of Uie potentiator 

25 (the eBIux pump inUbitor) and the antibiotic versus file antibiotic alone. 

A second efficacy model which is used is the mouse soft tissue infection model (Vogelman etaL 
1988, J. Infect IKs. 157:287-298). In tiiis modd anaesthetised mice are infected with an 
appropriate titer of bacteria in the muscle of the hind tidgh. Mice are dther neutropenic 

30 (cyclophosphamide treated at 125 mg/kg on days -4, -2, and 0) or tanmunocompetent The 
infecting dose is commonly 10^ - 10^ colony forming units per animaL Treatment with the 
combination of the efflux pump inhibitor and/or antibiotics follows Infection, or can occur before 
infection. The proliferation (or death) of the bacteria wttiiln the thigh muscle is monitored over 
time. Effective combinations show greater activity than the antibiotic alone. Activity is defined as 

3 5 reduction in growth rate of the test bacteria in the murine tissue. 
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Pharmaceutical Compositions and Modes of Admlntstrattoii 

The pardcnlar eompouid that is an efOnx prnxp inhibitor can be administered to a patient either 
by itsdf, or in combination yriOx an antimicrobial, e«g, antibacterial, agent, or in pltarmaceatical 
5 conqiositions miiere It is mixed with a suitable carrier(s) or excl^ient(s) or dilnent(s). A 
combination of an efflnx pun^ inhibitor with an antimicrobial i^ent can be of at least two 
different types. Inone,a<inantltyof an efilnx pump inhU>itori$ combined with a quantity of an 
antimicrobial agent in a mixture^ e.g^ in a solution or powder mixture. In such mixtures, the 
relative quantities of the inhibitor and the antimicrobial ag^t may be varied as appropriate for 

10 the specific combination and expected treatment In a second type of combination an inhibitor 
and an antimicrobial agent can be covalentiy linked in such manner that the linked molecules 
can be deaved within the cell* However, the term ^ combination^' can also refer to other 
possibilities, including serial administration of an inhibitor and other antimicrobial agent In 
addition, an efflux pump inhibitor and/or another antimicrobial agent may be admfaiistered in 

15 pro-dn^ forms, Le. the compound is administered in a form which is modified within the cell to 
produce the functional form. In treating a patient exhibiting a disorder of interest, a 
therapeutically effective amount of an agent or agents such as these is administered. A 
therapeutically effective dose refers to tiiat amount of the compound(s) that results hi 
amelioration of symptoms or a prolongation of survival fn a patient and may indnde elimination 

20 of a microbial infection. 

Toxicity and therapeutic efficacy of such compounds can be d^rmined by standard 
pharmaceutical procedures in ceU cultures or experimental animals, e.g., for detomlning tiie 
LD50 (the dose lethal to 50% of the population) and the EDso (the dose therapeuticalty effective in 

25 50% of the population). The dose ratio between toxic and flierapratic effects is the therapeutic 
index and it can be expressed as the ratio LDstv ED50. Compounds which exhibit large 
therapeutic indices are preferred. The data obtained from these cell culture assays and animal 
studies can be used in formulating a range of dos^e for use in human. The dosage of such 
compounds lies preferably within a range of circulating concentrations that include the ED50 

30 with littte or no toxidty. The dosage may vary within this range depending upon tiie dosage and 
dosage form employed and the route of administration utilised. It is preferable that the 
therapeutic serum concentration of an eCBux pump inhibitor should be in the rai^e of 0.1-100 
mcg/ml, more preferably 0*1 - 50 mcg/ml, even more preferably 0.1 - 20 mcg/ml, even more 
prderably hO- 50 mcgJml or most preferably 1.0 - 20 mcg/ml. 

35 

For any compounds used in the m^od of the invention, the tha*apratically effective dose can be 
estimated initially from cell culture assays. For example, a dose c^n be formulated in animal 
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models to achieve a drcidaflng plasma concentratton range that iadades the ICso as determined 
in cell cutture. Such information can be used to more accurately determine nsefid dosage in 
immans. Levels in plams may be measured, e.g. by HPLC. 

5 In pardcnlar preferred embodiments, the efflui: inhibitor In a pharmaceuttcal comppsitfon has a 
structure as shown by tbe generic structures described above. 

The exact fonnnlation, route of administration and dosage can be chosen by the Individual 
physician in view of the patients condition. (See e.g. Flngl etaL, in The Pbarmacological Basis of 

10 IberapeuticSy 1975, Ch.l, p.l). It should be noted that the attending physidan would know how 
and when to terminate, interrupt or adjust administration due to toxicity, or to organ 
dysfunctions* Conversely, the attending physician would also know to adjust treatment to higher 
levels if the clinical response were not adequate, ^redudii^ toxiciity). The severity of tide 
condition may, for example, be evaluated, in part, by standard prognostic evaluation methods. 

15 Further, the does and perhaps dose frequency will also vary according to the age, body wdght 
and response of the individual patient. A programme comparable to that discussed above may 
be used in veterinary medicine. 

Depending on the specific Infection being treated, such agents may be formulated and 
20 administered sfystemically or locally. Techniques for formulation and administration may lie 
found in Remington's Pharmaceutical Sciences, 19^ ed.. Mack Publishing Co^ Easton, Pa. 
(1990). Suitable routes may indude oral, rectal, transdermal, vaginal, transmucosal, or intestinal 
administration; parentral delivery, induding intramuscular, snbca^eonst, IntramedoUary, 
injections, as wdl as intraOiecal, direct intraventricular, intravenous, Intraperttonia], Intranesal, 
25 or intraocular injections just to name a few. 

The pharmaceotlcal compositions are prepared according to conventional procedures used by 
persons skilled in the art to make stable and effective compositions. In the solid, liquid, 
parenteral and topical dosage forms, an efiTecdve amount of the active compound or the active 
3 0 ingredient is any amount, which produces the desired results. 

For tiie purpose of this invention the pharmaceutical compositions may contain the active 
compounds of the invention, their derivatives, salts or hydrates thereof, in a form to be 
administered alone, but generally in a form to be administered in admixture with a 
35 pharmaceutical carrier selected with regard to the intended route of administration and 
standard pharmaceutical practice. Suitable carriers which can be used are, for example, diluents 
or exdqpients such as fillers, extenders, binders, emollients, wetting agents, disintegrants, surface 
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acflve agents and Inbricants which are usaaDy employed to prepare such drugs depending on the 
type of dosage form. 

Any suitable route of administration may be employed for proiiding the patient with an effective 
5 dosage of the compound of the invention, their derivatives, salts or hydrates thereof. For 
example, oral, rectal, parenteral (subcutaneous, intramuscular, intravenous), transdermal, 
topical and like fonns of administraflon may be employed. Dosage forms indude (solutions, 
suspensions, etc) tablets, piUs, powders, troches, dispersions, suspensions, emulsions^ solutions, 
capsules, injectable preparations, patches, ointments, creams, lotions, shampoos and the lilce. 

10 

Pharmaceutical compositions of the present invention suitable for oral administration may be 
presented as discrete units such as capsules, cachets, or tablets, or aerosol sprays, each 
containing a predetermined amount of the active ingredient, as a powder or granules, or as a 
solution or a suspension in an aqueous liquid, a non-aqueous liquid, an oil-in-water emulsion, or 

15 a water-in-oil liquid emulsion. Such compositions may be prepared by any of the methods of 
pharmacy, but all methods include the step of bringing into association the active ingredient with 
the carrier wliich constitutes one or more necessary ingredients. In general, the compositions are 
prepared by uniformly and intimately admixing the active ingredient with Mquid carriers or 
finely divided solid carriers or both, and then, if necessary, shaping tiie product into the desired 

20 presentation. 

Hie compositions of the present invention include compositions such as suspensions, solutions, 
dizirs, aerosols, and solid dosage forms. Carriers as described in general above are commonly 
used in the case of oral solid preparattons (such as powders, capsules and tablets), with the oral 
25 soUd preparations being preferred over the oral liquid prqparations. The most preCmred oral 
solid preparation is tablets. 

Because of their ease of administration, tablets and capsules represent the most advantageous 
oral dosage unit form, in which case solid pharmaceutical carriers are employed. Examples of 

30 suitable carriers include exdpients such as lactose, white sugar, sodium chloride, glucose 
solution, urea, starch, calcium carbonate, IcaoUn, crystalline cellulose and silicic add, binders 
such as water, etlianol, propanol, simple syrup, glucose, starch solution, gelatine solution, 
carboxymethyl cellulose, shellac, methyl cellulose, potassium phosphate and polyvinyl 
pyrrolidone, disintegrants such as dried starch, sodium alg^late, agar powder, laminaria powder, 

^5 sodium hydrogen carbonate, caldnm carbonate, Tween (fatty add ester of 
polyoxyetiiylenesorbitan), sodium lauryl sulfate, stearic add monoglyceride, starch, and lactose, 
disintegration inhibitors such as wtiite sugar, stearic add g^ceryl ester, cacao butter and 
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hydrogenated oils, absorption promoters such as quaternary ammonium bases and sodium 
lauryi sulfate, humectants such as glycerol and starch, absorbents such as starch, lactose, kaolin, 
bentonite and colloidal silicic acid, and lubricants such as purified talc, stearic acid salts, boric 
acid powder, polyethylene glycol and solid polyethylene glycol 

5 

The tidilet, if desired, can be coated, and made into sugar-coated tablets, gdbitine-coated tablets, 
enteii&<oated tablets, film-^aled tablets, or tablets conqprising two or more l^ers. 
K desired, tablets may be coated by standard aqueous or nonaqueous techniques. 

10 In moulding the pharmaceutical composition into pills, a wide variety of oonventioaal carriers 
known in tbe art can be used. Examples of suitable carriers are exdpients such as glucose, 
lactose, starch, cacao butter, hardened vegetable oils, kaolin and talc^ binders such as gum arable 
powder, tragacanth powder, gdatin, and ethanol, and dldntegrants such as lamlnaria and agar. 

15 In molding the pharmaceutical composition into a suppository form, a wide variety of carriers 
known in the art can be used. Examples of suitable carriers include polyethylene gtycol, cacao 
butter, higher alcohols, gelatine, and s^«synth^c glycerides. 

A second preferred method of adndnistration is parenterally for faitramuscular, intravenous or 
20 subcutaneous administration. 

A third preferred route of administration Is topically, for which creams, ointments, shampoos, 
lotions, dusting powders and the like are well suited. 

25 In addition to flie comnion dosage forms set out above, the compounds of the present faivention 
may also be administered by controlled rdease means and/or ddivery devices such as those 
described in U S Patent Nos. 3,845,770; 3,916,899; 3,536,809; 3^98^23 and 4,008,719; the 
disclosures of which are hereby Incorporated by refi^rence. 

30 When the pharmaceutical composition is formulated Into an ipjectable preparation, fai 
formulating the pharmaceutical composition hito the form of a solution or suq^ension, aB 
difaients customarily used In tiie art can be used. Examples of suitable dfluents are water, ^hyl 
alcohol, polypropylene glycol, ethoxylated isostearyl alcohol, polyoxyefliylene sorbitol, and 
soifoitan esters. Sodium chloride, glucose or g^cerol may be incorporated into a therapeutic 

35 agent 
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The antimicrobial pharmaceutical compostttoii may fiuther contain ordinary dbsotving aids, 
boffersy pain-aUeviatiJC^ i^ents, and preservatiyes, and optionally colouring agenis, perftames, 
flavours, sweeteners, and otiier drugs. 

5 For topical implication, there are employed as non-sprayable forms, viscous to semi-solid or solid 
forms comprising a carrier compatible with topical application and having a dynamic viscosdMy 
preferabfy greater than water. Suitable formulations Indnde but are not limited to solutions, 
suspensions, emulsions, creams, ointments, powders, liniments^ salves, aerosols, etc, whidh are^ if 
desired, sterilized or mixed wifli auxiliary agmts, e.g. preservatives, antioxidants, stabilizers, 
10 wetting agents, bufifm or salts for influencing osmotic pressure, etc. For topical application, also 
suitable are sprayable aerosol preparations wherein the active ingredient preferably in. 
combination with a solid or liquid inert carrier materiaL 

It will be apparent to those skilled in the art that many modifications, both to materials and 
15 methods may be practised without departing fk*om the purpose and scope of this invention* 

Pr^arattons of intermediates and of exemplary compounds of the invention 

The compounds of the present invention may be readily prepared in accordance with the 
20 following synthesis schones, as illustrated in the spedfic examples provided* However, those 
skilled in the art win recognise that other syntiietic pathways for forming the compounds of this 
Invention can be utilised, and that the following is provided merely by way of example and is not 
Umftii^ to the present hivention. It will be further recognised that various protecting and 
deprotecting strategies will be employed whldi are standard in tiie art (see e.g., Protective 
25 Groups in Organic Synthesis'', by Green and Wuts). Those skiUed in the art wiU recognise that 
the selection of any particular protecting groiqi (e.g. amine, hydro^gr and carboxyi protecting 
groups) will depend on the stability of tiie protected moi^ wifli regard to the subsequent 
reaction conditions and win understand the appropriate selection* 

30 General Procedures for preparing the compounds of the Invention* 
A 7-halo quinolone of the structure shown below 
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where halo represents F, CI, or Br, lU represents COOH» COOCHa, CX)OCtB^ Bi* Hi and K4a 
taken together represents a diflnoroboron coordination complex shown as -C(«O)OB(F0— 0» or 
5 Bi» B4 and Ru taken togefli^ represents a dlaceto:^oron coordination complex shown as - 
CM)(0)B(0Ac)2 and Ri, VU^ R(„ B5, X and Y are as herebibefore described is treated with an 
appropriate amine of the formula R^oNH, where and Rio have the meanings hereinbefore 
described in an organic solvent such as acetone, alcohol, acetonitrile, dimethyl solphoxide, N,N- 
dim^ylformamide preferably acetonitrile or dimethyl sulphoxide, optionally in the presence of a 

10 base such as trieth^mine, pyridine, l,5-diazabicyclo[4J*0]non-S-ene C^BN), 
diazabicyc!o[5A0Jandec-7-^ne (DBV) preferably triethjiamine at 50°C - 120°C, preferably 70*C - 
9(fC for 4- 24 hr. When represents COOCH3 or COOC2H5 or R2, Ri and Ria represent - 
C(=O)OB(F0..-O= or C=0(0)B(0Ac)2 or -C(=0)OB(OAc)2, the product obtained is hydrolysed 
by aqueous aUudi preferably sodium hydroxide or a base preferably triethyiamine in solution in a 

15 solvent such as ethanoL 

a) The compounds I of the invention which are esters at a earboxylic acid group may be 
prepared by treating the free add of compounds of formula I in solution in an appropriate 
solvent^ preferably N,N-dim^34formamide, with the corresponding halo compound, 

20 preferably chloro or bromo-compound, in the presence of a base, prrferably anhydrous 

potassium carbonate, at an elevated temperature, preferably SffC for an extended period of 
time, preferably 6 hours. 

b) The conqpounds of the invention which are esters at a carlioxylic acid group may be 
25 prepared by treating the free acid of compound of formula I in solution in an appropriate 

solvent, prtferably N,N-dim^hylacetamide, with the corresponding hydroxy compound, in 
file presence of a base, preferably triethyiamine, in presence of a catalyst, preferably 4-N,N- 
dimethylaminopyridine, and in the presence of a dehydrating agent, preferably N,N- 
dicyclohexylcarbodimide at an devaled temperature, preferably lOO^C for an extended 
30 period oftlme, preferably 24 hours. ^ 

c) The compounds of formula I of the invention which are amides at a earboxylic acid groups 
may be prepared by coupling the free acid of compound of formula I with ammonia or an 
appropriate amine or an amino add appropriatdy protected at the add functionality of the 

35 amino adds with a protecting group* The protecting groups for amino adds are 

known in the art Examples of suitable -COOH protecting groups for amino adds are 
methyl, ethyl, t-butyl and benzyl groups. The -COOH protecting group is removed by 
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hydrolysis or by hydrogenatlon. The coupling of a -COOH group of conqpound of fonxnda 
I ydtb fbe amino group of the amino add is also hnovra in the art The reaction may be 
conducted "vrttfa or ivithout a solvent at a rai^e of temperatures in the presence of a coupling 
agent 

The compounds of the invention which are amides at an NH2 or an NH group are.prepared 
by coupling the free amino group of a compound of formula I or by coupling the free NH 
beariii^ compound of formula I with an appropriate acjiating agent such as an acyl 
anhydride or an acyl chloride in the presence of a condensing agent such as a base e^. 
trieth^amiue or aqueous sodium hydroxide optionally in the presrace of a solvent such as 
N J^-dimeth]^ ac^amide at an dievated temperature of SQ^'C - IWfC for an extended period 
of time upto 24 hours. For compound Otat contain two NH2 groups, two NH groups or one 
NH2 and one NH groiq;», It may be necessary when so desired to use a protecting group on 
the NH2 group or NH group which is desired to remain unreactive. Protecting groups for 
NH2 and NH groups are well Imown to those skilled in the art 

The compounds of the invention which are esters of a free hydroxy group may be prepared 
by treating the free hydroxy compound of formula I with an organic add, an organic dibasic 
acid or appropriate N-protected amino add or polypeptide as defined above. Nitrogen 
protecting groups are known in the art Examples of suitable nitrogen protecting groups are 
Ci-Q acyl, Q-Q alkoxycarbonyl optionally substituted benzyloj^carbonyl, 
arylo^carbonyl, sUyl, trityl, tetrahydropyranyl, vinylosycarbonyl, O-nitrophenylsulfonyl, 
diphenylphosphinyi, p-tolnenesulfonyl, and benzyL The nitrogen protecting group is 
removed by methods known in the art sudi as hydrogenatlon or hydrolyds. The ester 
forming reaction may be conducted with or without a solvent at a range of tenqieratures in 
flie presence of a suitable condensing %ent, known to those skilled in the art 

The compounds of tie invention which are alkyl ethers of a free hydroxy group may be 
prepared by treating the conqiound bearing the free hydroxy group with an alkyl halide in 
an organic solvent in the presence of a base or a condensing agent at temperatures upto the 
boiling pomt of the solvent for a period of time upto 24 hours, by methods known to those 
skilled in the art 

The compounds of the invention wldch are mono or dialkyi derivatives of a free amino group 
may be prepared by treating the compound bearing the free amino group with sq>proprttae 
molar amounts of an aUcylhalide in an organic solvent optionally in the presence of a base or 
a condenang s^ent at temperatures upto flie boiling point of the solvent for a period of time 
upto 24 hours, by methods known to those skilled in the art 
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b) General Method for making aminoadd esters at the 8-(4'-hydrosypiperidiiie snbstitaent of 
ttS^VS-9-Blaoro«6J-dmydro-8<4'-hydj^ 
benzoiy ] quinolizine-l-carboxylic add 

RSn(RVS-9-£1uoro-^7Hlihydro-8-( 

tyi qninoIidne-Z-^arboxylic add (1mm, 360 nig), and triedii^ainiiie ( 1 mm, 0.145 mO was 
dissolved In dimethyiacetamide ( 15 ml). t-Botyloxycaribonyl aminoadd (1.2 mm) and 
dimethylamfnopyridine (1.2 mm, 150 mg) were added, followed by dicydohexylcarbodiimide 
under ice cooling. After 30 minutes at (fCj liie mixture was stirred at room temperature 
overnight Dicydohejiylurea was filtered and tiie mixture was diluted wifli ethylacetate, 
transferred in a s^arating found, washed with OS N hydrochloric acid, 1 N 
sodiumbicarbonate and brine,dried over sodium sulphhate and evaporated to give t- 
butoxycarbonylaminoacyloxy derivative of • ItS-/R-/S-9-fluoro-6,7-dihydro-8- (4'- 
hydrojypiperidiii-l-yI)-5-methyl-l*^zo-lB^5H-benzo[iJ^ add 

Triflnoroacetic add (10 ml) was added to the product obtained in the previous step. After 30 
mlns at room temperature^ the add was evaporated and the trifluoroacetate salt was 
predpitated by addition of ether. If need be the product could be purified by high pressure 
liquid chromatognqihy on a C8 or C18 column. Dlssolviii^ the trifluoroacetate salt in 0.1 N 
hydrochloride add and fireeze drying provided the hydrodiloride salt 

f) General Method for making an amide deri^tive at the 2-carboxyl substituent of IRS^'^S- 
!WnuQro-6,7-dihydro-8-(4'-lqrdroiypiperidin-^^ 
benzo[iJ]quinolizhie-2<arboxyUc add ushig an alpha amjbm add 

RS-/R-/S-9-Bluoro-^7-dlhydro-8<4'-h^ 

benzo[iJ]qninolizine-2-carboxylic add (1mm, 360 mg), and triethylamine ( 1 mm, 0.145 ml) 
were are dissolved in dimethyiacetamide ( 15 ml) . Isobutylchloroformate (1mm, 0«13 ml) 
was added under ice cooling, After 5 min a solution of aminoadd ester hydrochloride (2 
mm) and triethylamine (2 mm, 0.28 ml) in dimethyiacetamide (10 ml) was added followed 
by dimethylaminopyridine (1 mm, 125 mg) and the mixture was stirred at room 
temperature overnight The mixture was then diluted with ethyl acetate, transferred in a 
separating fannd, washed with 0.5 N hydrochloric add, 1 N sodium bicarbonate and brine, 
dried over sodiumsulphate and evaporated to give the ester of the respective amide from RS- 
/RVS-9-Fhioro-6,7-^ydro-8-(4'-hydrQxypiperidin-l-y0-5-mea 
benzop,jIquinoIi2ane-2-carboxylic add. 
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The ester was dissolved in medumol, 1 N sodium hydroxide (1.1 e^hralent) was added. The 
mixture was addified, retracted with ethylacetate, washed wiOi brine , dried over 
sodiomsulphate and evaporated to provide the title eomponnd. If need be the product may 
be porlfied by high pressure liqoid diromatography on a C8 or CIS colomn. Optionally, 
5 dissolving the add In water with one equivalent sodiunibicarbonate followed by freeze 

drying provided the sodinm salt of the tifle compound. 

D The pharmaceutically acceptable add addition salts of compounds I are prepared in a 
conventional manner by treating a solution or suspension of the free base I with about one 
10 cfiemS^^l equivalent of a pharmaceutically acceptable add. Conventional concentration and 

recrystalisation techniques are employed in isolating the salts. Illustrative of suitable adds 
are hydrochloric, hydrobromic, hydrolodlc, sulphuric, sulfamic, sulfonic, phosphoric, acetic, 
lactic, succiidc^ oxalic, maleic, fumaric, malic, tartaric, citric, ascorbic, gluconic, benzoic, 
cinnamic, methanesulfonic and p-toluenesulfonic acid, 

15 

k) The pharmaceutically acceptable cationic salts of compounds of formula I may be prqsared 
by conventional methods fiH)m the corresponding adds e.g, by reaction with about one 
equhnolar amount of a base. Examples of suitable cationic salts are those of alkali metals 
such as lithium, sodium or potassium, alkaline earth metals such as magnesium or calcium 
20 or ammonium or organic amtaies such diethanolamine, N-metiiylglucamine, guanine or 

heterocydic amines such as choline, piperidine, N-metliyl-4-hydroxypipaidlne, 
hydroxyeUiylpyrroU^e, hydroxyethjdipiperidine, morpholine, hydroxyettiybnorpholine, 
piperazhie, N-meth^ piperarine and the like or basic amino adds such as optically pure or 
racemic burners of arginine^ lysine^ bistidbier tryptopiban and tbe like. 

The following examples describe the metiiods of synthesis of the compounds of the invention. 

Some Preferred Compounds of the Invention Disnlavi^ ff Tnhlhitinn of the Efflux Pump of 
Staphvlococcus aureus 1199 B fNor A ^ 

30 

Example 1 

1-Ethvi^flnoro-l. 4-dihvdro >7-(l'. 1\ 3^ 4'>^etrahvdroisofl uinoIin-2-vlV4-oxo-aulnoline-3- 
€arbox\iic add. 

35 A mixture of l-ethyl-6, 7-difluoro-l, 4-dihydro-4-oxo-qulnotonc-3-carboxylic aqd (2.5 g, 83 
mmole), l,2,3yi-tetrahydroisoquinoline (1.67 & 16.7 mmole) and triethylamine (0.5 ml) in DMSO 
(15 ml) was stirred at 140 °C for 24 hr and concentrated in vacuum and tiie residue thus obtained 
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was triturated with 25inl water. The solid separated was filtered and dried to famish the required 
product Yidd 2.0 g (62 %), mup. 220 °C • C21H19FN2Q3, m/z 385 (m-1). 

Example 2 

5 l-Ethii-6A-flnoro-l> 4-4ihvdro -7-^4'^acetoxvpipCTldin-l-vlM-oxoHiiiinolin acid. 

A mixtore of l-ethyl-6, 7Hlifiaoro-l, 4Hlihydro-4-oxo-qitbioloiie»3-carbozyIie acid (2.5 g, 83 
uunole), ly2^,4-t^abydrolsoquiiioIiiie (1.67 g, 16.7 minole) and triethylamiite (OJ nd) in 
dimethylsiilfoxide (15 ml) was stirred at 140 for 24 hr and concentrated in vacaum and the 
10 residue thus obtained was tritnrated with 2SniI water. The solid separated was fOttered and dried 
to fiimtsh the required product YiM 56%^p. 220-22 . C21H19FN2O3, m/z 395 (M4-1). 

Esampled 

l-Ethvl-&8-nuoro-l. 4-dihvdro "7«^4^f2'-f2'-oxaa5oiidin-li<> ethvlt piDerazin-l-vn-4Hixo-fluinoline- 
15 3-carboxvlic acid. 

A mixture of l-ethyl-6^ 7-di£Laoro-i3 4-dihydro*4-oxo-quinolone-3-carboxylic acid (2^ g, 83 
mmole), i;23,4-tctrahydroIsoquinoline (1,67 g, 16.7 mmole) and triethylamine (03 ml) in 
dimethylsulfoxlde (15 was stirred at 140 for 24 hr and concentrated in yacuum and the 
20 residue thus obtained was triturated witib 25nil water. The solid separated was JBItered and dried 
to furnish the required product Yield 42%, m.p. 192-94 ®C . CaiH24F2N405, m/z 451 (M+1). 

Example 4 

l>Ethvl-6, 8-difluoro-l, 4-dihydro -J-Ulo:. Sec. 6ocV6-amino-3-azabicvclo p.l.0]-hex-3-YK-4-oxo> 
25 qnlnolinfr'S-carbox^c acid. 

The condensation of (loc, Sx, 6Qc)-6-t-i>^toxycarbonyIan]ino^-azabicydo [3.1.0]-hexane with 1* 
etfayl-6, 7, 8-triflnoro-l, 4-dihydro^xo-quinoIin&-3-carbor)rIic acid was carried in similar 
manner as described in example 1 which on hydrolysis with cone HQ furnished tifled product 
30 Yidd 60 %,nLp 224-26 "QCnHnFjNaQs, m/z 350^+1). 

Exanqple5 

5-Amino-l- efli^ -6^ R-dtflnoro-l. 4-dihvdro -7-(3 - aitiino-S^- mefliYl nvrrolidip^l-vIM-oxo- 
quinoline*3-carboxvlic acid. 

35 
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The cond^isaflon of S-amiao-l-ethyl -6, 7, S-trifluoro-l, 4-dihydro- 4-oxo-qiiliiolIne-3-carbo]qrIIc 
add with S-amino-S-m^h^ pyrrolidine in a similar manner as descrilied in example 1 g^re fhe 
fitted prodact Yield 41 %, m.p 238-40 CnHisFzNfOa, m/z393 (M+1). 

5 Example 6 

^Amtnn-I- elhyl^^ 8>dlfliiorn*L 4-dihydro J^-f^^iimfanpipftridin- t.vIM-oxo^faioBne^ 
carboydic acid. 

It was prqiared according to procedure described in example 5 where 4*aminoplperidine was 
10 used in place of 3*amino-S-methyl pyrrolidine. Yield €1 %, m.p 204-Otf C20H28F2N4O3, m/z 411 

(mi). 

Example 7 

^Amf nii-l- athvi -IL fr^noro-l, 4>dihvdro ^7-f4^-racctamido^ piDeridin>l-» YlV4^xo-aninoline-3- 
IS carboxvlic acid. 

It was prepared in a simiiar manner as described in example 5 where 4-(aceta0iido) piperidine 
was used in place of d-^mino-S-methyl pyrrolidine. Yield (45%), m.p 280-82 ®C, C19H21F2N4O5, m/z 
425 (M+l). 

20 

Examples 

5-Amino^l^ ethvl-^T SUkimmroA. 4-dihvdro -7-/floc 5oc. 6qcW-rN-^4j ntoxvcarbonvl aminoV3- 
azabicvclo [3>l.Q]-hex-3>Y»-4H>xo-cminoline-'3«c arboxvlic add. 

25 It was prepared according to procedure described in example 5 where (!«, 5ac, 6cc)-6-(N-t- 
batoxycarbonyl amfaio)-3-azabicyclo [3.1-OJ-hexaBe was used in place of 3-andno-5-mediyl 
pyrrolidine and the t-butos^carbonyl protecting group in the prodact was removed using cone 
HCl. Yield 92 mg (47 %), m.p 220-22 ®C, C»HatfF2N404, mfz 449 (M+l). 

30 Example9 

l-Cvclopropvl>frflnorQ-l> 4-dlhvdro-7- r3^acetamldo-S^meflivlPvrroUdi ii-l-ii^-4-oxo-.anhioline"^ 
carboxvlic acid> 

The condensation of l<<ydopropyl-6-fluoro-7-chloro-l, 4-^ydro- 4H)Xo-q[iunofin&-3-carboxyfic 
3 5 add wiih 3-acetaxiudo-5-mdhyl pyrrolidine in a dmilar manner as desctibed in example 1 give Oie 
tilled product Yield (68%), nup 270-72 *C, CzoHj2FN304, m/z 388 0^+1); 

50 
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Example 10 

l-CvcloDropvi-6-flnoro>l^ 4>dihvdro>7- (3^"aMilno-S^»methvlDvnroHdiiirl-iiV4^ 
carborvlic add. 

5 it was prepared in a similar maimer as described in example 9 vrhete 3-aniino-S-methylpyrroIifiiii 
was used in place of S-acetamido-S-metbyl pyrrolidine to finmisb flie titled product Yidd (41 %), 
ULp 346 ^C^ CisHioFNaOa, m/z 346 (M+1). 

Example 11 

10 l-Cvdopropvl-6-flaoro-l, 4-dihYdrt»- -7-^4*-acetoxvpiperidin ■.l-^rtft-4-oxo-Qni iiftlinfeAcflrho^gylic 
add. 

It was prepared in a similar manner as described in example 9 where 4-acetoxy piperidine was 
vsed in place of 3-acetamido-5-metfayl pyrrolidme. Yidd 50 %, m.p 258-60 C21H17F5N4O3, m^z 
15 469 (M+l). 

Example 12 

l-Cvdopropvl-6-fluoro-l, 4>dihvdro >744^»rN-dimetl iY^i»ntlnn) piperidin«-l-vlV4^xo-aainoline-3- 
carboxvlic acid. 

20 

It was prepared in a similar manner as desolbed in example 9 where 4-<N-dimethyl 
aminopiperldine was used in place of 3-acetamido-5-mefliyI pyrrolidine. YMd 59 %, ULp 284-86 
CmHjsFNjOs, m/z 403 (M+l) 

25 Example 13 

l-Cvciopropvl^flooro^l, 4-ffliYdro- ^7■(3^ S'-d imethyi piperidin>l->iiW4-oxo-qninolin6-3- 
carboxvlic add. 

It was prepared in a similar manner as described in example 9 where 3,5-dimetliyl piperidine was 
30 used in place of 3-acetamido-5-mdh]i pyrrolidine. Yield 23 %, m.p 212-14 ^C, CzoHiaFNiQa) m/z 
359 (M+l). 

Example 14 

l-Cvcloprop\i-6-flnorp*l, 4-dihvdro ■.7-f4'-hvdr ftTY-y^ y-dlm ethvlpiperidinrl-vD-4 -oxQ-flninoline- 
35 3-caiboxvlic add. 
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It was prepared in a similar maimar as described In example 9 where 44iydrozy-3,S-- 
dimethylpiperidine was nsed in place of S-aeetamido-S-mefliyl pyrrolidine. Yield 38 %, m.p 17&- 
80 ^C, C20H23EN2O4, m/z 375 (M+l). 

5 ExanqplelS ^ 

l-Oclopropvl-^flnoro-L 4-diliYdro- 4\ S^-trimeflivi piperarin-l-VlM-oxo-qttinoline-3- 
carboxvlic acid. 

It was prepared in a similar manner as described in exani|ile 9 where 3f4^trimetiiyl piperazine 

.10 was nsed in place of 3-acetamido-5-methyi pyrrolidine* 
Yield 48 %, nup 200-02 C2oH24FN303, m/z 373 (M+l). 

Example 16 ^ 
l"Oclopropvl-6-flaoro-l. 4Miihvdro-' 7-0\ S^-diinetfaYi-4^>eflivl pjperazin-l-vIM-oxo-aninoline-S^ 
15 carboxviic acid. 

It was prepared in a similar manner as described in example 9 where (3,5-dimethyl-4-ethyl 
piperasdne was used in place of 3-acetamido-5-methyl pyrrolidine. Yield 79 %, m.p 215-20 
QiHjtfFNaOa, m/z 388 (M+l). 

20 

Example 17 

l-Cvclopropvi-^fluoro-l. 4-dihvdro-5-methvl- 7- (4'-eflioxvpiperidin-l-Yn-4-oxo-qninoHne-'3- 
carboxvlicadd. 

25 Hie condensation of l-cycIopropyl-6, 7-diflaoro-5-medi^-l, 4-dihydro« 4-oxo-qainoIin&-3- 
carboxylic add with 4-ethoxyp^[ieridine in a similar manner as descrilied in exanq^lel give the 
titled product Yield 40 %, m.p 180-82 C^H2^04, m/z 388 QAn). 

Example 18 

30 l-Cvdopropvl-6-flnoro-i ^ ^ShYdro-S-metfavl- 7-(3\ 3"Hlimethvlpipera2in -l-vTM-oxo-cminoline- 
3-cariioxvllc add. 

It was prepared in a similar manner as described in example 17 where 33-dimethyl piperazine 
was used hi place of 4-ethoxypiperidme. Yldd 50 %, ULp 238-42 ^C, C20H24FN3O3, m/z 374 ^+1). 

35 

Example 19 
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. vlM-03MM pifaftHiifi -3-carboxvKc add> 

A mixture of [l-cyclopropyl-6, 7-difluoro-l, 4-dibydro-8-methoxy-4-ozaHiiiinolto 
5 0^ dffluoroboron chdate (100 m& 0.29 mmole) and 4-(N-4imethyiaiiiino>3-methylpipe^ 
(100 mg, 0.7 mmole) in acetonitrile (5 ml) was stirred at 80 for 6br and cooled. Solvent was 
removed, borate complex was heated onder reflox using trietliylamine (0.1 mQ in ethanol (5 ml), 
solvent was removed and solid obtained was purified on silica column to fumisli the reipured 
product Yield 74 %, Cz2H2sFN304, m.p.l8a42 m/z 417 (M+1). 

10 

Example 20 

l^cIopropvi-^fluoro-8-methoxv-l. 4-dihvdro -7>(4'-hvdroxv-3^-isobutvlplperldin-l-vll-4-oxo- 
HPinoline-3-carboxvlic add. 

15 it was prepared In a similar manner as described in example 19 where 4-hydro5y-3- 
Isobutylpipertdine was used in place of 4-0!^-dimethylamino>-3-mefliylpiperidine. Yield (59%), 
m.p 190-92 "C, CoHisJFNaOs, m/z 433 ^+1). 

Example 21 

20 l^clopropvl-6-flnoro-8-metfaoxv-l. 4Kiihvdro -7-r4^-hvdroxv-3 'T -V-dnnethvlpiperidin^l-vIM- 
oxo-cminoline-3-carbDXvlic add. 

It was prepared In a shnilar manner as described in exanq^le 19 where 4-hydnisy-3, 3- 
dimethylpiperldfaie was used in place of 4-(N-^cthylambio)-3-methylpiperidine. Ifleld 29 %, 
25 ULp 240-42 "C, C2iH25FN204, m/z 405 (M+1). 

Example 22 

l-Cvdopropvl-6>fluoro-»-metiioxv-l. 4-dihvdrQ ■>7-r4^hvdro xv^>3^ gMlimethvlpfoeridin^l-vIM- 
oxo-aulnoliiie-3*cflrboxvllc add. 

30 

It was prepared accordij^ to procedure described hi example 19 where 4-hydroxy-3, 5- 
dfaneth^iperidine was used in place of 4-(N-dim^ylamino)-3-ffidhylplperidine. Yield 27 %, 
m.p 230-32 ^C, CziH27FN304, m/z 405 (M+l). 



35 Example 23 

l-Cvdopropvl-6-fluoro-8-methoxv-l. 4-dihvdro -7-(3'-methvtoiperfl 3m-1>idV4-oxo-autooline-3- 
tfarhny yiic add. 
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It was prepared in a sbnilar manner as described In ezan^le 19 where 3-metl^l piperazine was 
used in place of 4-C^r-4lim^ylainino)-3-methylpip^dine. Yield (48 %), ni^p 260-61 ^C, 
C19H22FN3O4, m/z 375 (M+1). 

5 Example 24 

5-Aini«o-t-cvclQpropvI-6-flBorcH8-methoxv-l. 4-dihvdro -7-(cis-4 ^aniinft-3\ S^-dimethvIpiPCTidin- 
l-vi>-4-oa:0"qggnolf tifl-3«<»rboa:vlic add. 

The condensation of 5-ainino-l-cyclopropyl-6, 7-difluoro -1, 4-dihydro- 4-oxo-qiiinoline-3- 
10 carboxylic add with ds-4-aDiino-3, 5-dimethylpiperidine in a similar manner as described in 
example 1 gave the titled prodnct Yield 37 %, m.p 248-50 "C, CMH27EN4O4, m/z 419 (ML+1). 

Example 25 

l-Cvclopropvl-6,8-diflnoro>5-methvl-1.4-dihvdro -7-(4'-hvdroxv-3^>ap ifanmgthy! piperidin-l-vlV4- 
15 oxo«auinoline-3H:arboxvlic acid. 

It was prepared in a similar manner as described in example 24 where 4-hydroxy-3- 
aminom^ylpiperidine was nsed in place of ds-4-aminoO, 5-dimcfhylp^eridine. Yield 42 uLp 
270-75 "C, C2oH23F2N304, m/z 408 (M+l). 

20 

Exanq^le26 

j;-Amhin-l^cloDropvl-6. 8-diflnorp-l. 4-dihYdro -7,{y,amiiiiw2^^mctfivl^pvrrolidin-l-vlV4^xo- 
0ntnAiiwA»T^fl rbox\iic add* 

25 The condensation of 5-amino-l-<ydopropyl-6, 7, 8-triffaoro -1, 4-dihydro- 4-os»-qahioline-3- 
carboxylic add wifli 5-amino-2-meayl-pyrroUtBne in a similar manner as described in example 1 
gave the tided prodnct Yidd 40 %, m.p 224-30 Ci^2oF:^03, mfe 379. (M+l) 

Example 27 

30 ^Amlinw1^doprop\i-6. 8-diflnoro-l, 4-dihvdro -7-l3^4 L-AlarL->Ala pminn) pYrrolidin-l-vlM- 
oxo*flfalnolm6-3-€arboxylic add. 

It was pr^ared in a similar manner as described in example 26 where 3-(L-Ala-L-Ala amino) 
pyrrolidine was nsed in place of S-amino-2-metfayl-pyrroIidine. YIdd 50 %, m-p 234-36 
35 CxJBjiF^^s, m/z 506. (M+l) 
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Example 28 

S-Ainlnn-l-cYcliiDroDYl-6, 8-diflnorih-l. 4-dihvdro -T-M'-IN-di-n-jiirtviOT lnft) pfpfti idin-l-vlM- 
oyii-ipriiMiliiie-3-carboxvBc add, 

5 It was prepared in a slmOar majuier as described in example 26 where 4-(N-di-n-butylainino) 
pipeline was used in place of 5-amino-2-mefiiyl-pyrrolidine. Yield (63%), nup >320 
Ci6E^tfF2N4Q3, m/z 491. (M+1) 

Example 29 

10 S-Amino-1^cloproD^-6. 8-diflnoro-l, 4-dihvdro ■7-(4^-f-t>bntoxvcp i-h»"Yi aminn^T^AlaJ^Ala^ 
flminftpiperidin-l-iiM-oxo^ninoline-3-carboxvlic add> 

A mixture of 5-amino-l-cydopropyl-6, 8-dinnoro-l, 4-dihydro -7-{4-aminopiperidin-l-3l}-4-oxo- 
qainoline-3-carboxylic acid (200 mg, 0.52 mmole), t-butoxycarbonyl amino-L-Ala-L-Ala (134 mg, 
15 0.S2 mmole) and 2-eth03y.N-ethoxycarbonyU^-dihydroqninoline (EEDQ) (128 mg 0.52 mmole) 
in dry mettijlene dichloride for 2hr, washed with water (10 ml) and organic layer was separated, 
dried over sodium sulphate and concentrated to give titled product Yield 54 % , m.p 164^ 
QjHasFaNeOTim/z 622 (M+l). 

20 Example 30 

jwAinh»w1-cYdopropvl-6, S-diflnoro-l, 4-dihvdro -7-r4^> pronionoxv phieridin->l-vl)-4-oxo- 
qiilTmIine-3-carboxvlic acid. 

It was prepared In a dmilar manner as, described in example 26 where 4- propionosy piperidine 
25 where was used in place of 5-aniino-2-meth34<i>yrrolidlne. 
Yldd 46 %, m.p 224-26 **C, CnHasFiNaOs, m/z 436. (SM) 

Example 31 

^Aniiiiii-Wvdopropvl-6, ft-difluoro-^ ^hvdro ^7^r4^^hvdroxv-3^ 3^-dimethvl-^>iperidin^l-YlH- 
30 oxo^oninoline-S-carboxvlic add. 

It was pr^ared In a simibr manner as described in example 26 where 4 -hydro^-3, 3- 
dimethylpiperidine was used in place of 5-aniino-2-meti[iyl-pyrrolidine 
Yidd 71 %, m.p 236-38 ^C, Q0H23F2N3O4, m/z 408. (M+l) 

35 
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Example 32 

S-Aiiiin<Hl-^d0DrQDvI-6. g-diflaoro-l, 4^ihv dro ^7-(4^>^-pvrroKdinvn piperidiiirl-vIV4>oxo- 
aninoliii&'3«carboxvKc add. 

It was prqpared In a «tmHflr manner as described In example 26 where 4-(i-pyrroIidinyI) 
piperidine was used in place of S-aniino-2~metiiylrpyrroIidine 
Yield 59%, m.p 224-26 ^C, CnP^^iJUOzf mtz 433. (M+1) 

Example 33 

S-AmliKwl-gvclopropvl-g. 8-diflnoro-L 4-dlhvdro ■7-f4'-IN-fpiPCTldin-4-ii[> am faAmgthylU 
pipftrii«ii«l^vK>4"Oxo*aninoBne-3-carboxylic add. 

It was prepared in a similar manner as described in example 26 where 4 -[N-(p^eridin-4-yI) 
aminomethyl] piperidine was used in place of 5-aniino-2-mefliyirpyrrolidine. 
Yield 60 %, ni.p 300(d) ""C, C24HaiF2N5Q3, m/z 476. (M+1) 

Example 34 

S-Amhto-l-cvcIopropvl-6. Miflinoro-l, 4-dihvdro >»7-IN-l-y>2'. 6^6^- pentamethvIlpiperidin^ 
vnmdhviamtno-4-oxO"aninoline-3-carfaoxvlic add and its salt 

It was prepared in a similar manner as described in example 26 wh^e amino- [N-1^-4-2 
liexamethyl]pq»eridine was nsed in place of 5-amino-2-methyl-pyrroKdine. 
Yield 41 %, nup 200-02 ''C, C24H32F2N4O3, m/z 463, (M+l) 

Example 35 ^ 

^ATn1nft>1-cvdopnip^.8-diflnoro-l. 4-dihvdro -7-« 'ig^-Him^livl morpholin-LidWI-oxo- v 
qntiinHnfe-3-carboxvlic add* 

It was prepared in a similar manner as described in example 26 where 3,5-dimethyl morpholine 
was used ui place of 5-amfaio-2-mdhyl-pyrroIidine. Yldd 30 %, m.p 286-88 ®C, Ci9E^iFzN304, m/z 
412. (M+1) 

Example 36 

i^Ainlno-l-CTdopropvK. 8-dlflnoro-l. 4-dihvdro -7-f4'- cvclopropvl piperazm-l-vlV4-oxo- 
qninoline^-carboxvlic add. 
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It was prepared in a stmilar manner as described in ezanqile 26 wliere 4 <ydoprop3^ piperazine 
was used In place of 5-amino-2-mefliyl-pyrrolidine Yldd 46%, nLp 260(d) ^C, C2oH2xF2N4Q3» ni/z 
485. (M+l) 

5 Examples? 

S*Amino-l->cvcloproDYlr6. R-diflnnr^-l, 4-diltvdro "7-f3\ S'Hlimeftvl-4-pivalovl p lpftrflrin-l^ylH" 
oxO"aninoline"3-carbQXvllc add. 

It was prepared in a similar manner as described in example 26 wliere 3,5-dimetiiyl-4-pivaIoyi 
10 pqierazine was used in place of S4mdno-2-metlLyKpyrroIidine. Yidd 30%, m^p 290-94 ^C, 
C24Hz5F2N404, m/2 472 (M+1). 

Example 38 

Ethyl 6.8-Diflnoro-7-f4-livdroxvpiperidtn-l-vIWl-(l"PlienvltMo-3(^ 
15 qmnolin&-3-carboxyIate 

A mixture of ethyi 6,7,8-trifinoro-l-(l-p2ienyIt]iio-3(iS)-but-3-yl>-l,^^ 

carboxylate (100 mg, 0,229 mmol), 4-liydroxypiperidine (46 mg, 0.45 mmoQ and trietlii^amine (46 

mg, OAS mmoO was stirred in acetonitrile (5.0 mQ at 85 ""C (batli temperature) for 12 II After 

2 0 completion of tiie reaction (monitored by tic), tiie solvent was evi^rated under reduced pressure. 
Diluted witli water (20 ml) and extracted with chtoroform (3 x 30 mQ and evaporated to give tiie 
crude product, which on silica gd column purification using 5 % MeOH in chloroform gave 100 . 
mg (84 %) of the product as viscous liquid. NMR (200 MHz, CDCI3): S 1.40 (t, 7.0 fibs, 3H, - 
CHaCHa), 1.60 (d, /= 6.0 Hz, 3H, -CHCH3), 1.65-1.81 (m, 4H, 2 x -CJHr-), 1 J«-2.15 (4H, 2 x -CHr 

25 ), 2.70 (quint, IH, H-C2'), 2.90 (quint, IH, H-C2'), 3a»n3.10 (m, 2H, -CH2S-), 3.80-3JW (m, IH, - 
CHOH), 4.39 (q, 2H, -CQiCHs), 5.20-539 (m, IH, -CXICEb), 7 JO (s, SBL, arom), 7.95 (dd, J-125, 
2.0 Bz, IH, H-C5), 8.45 (s, Id^ H-C2); ( ESMS m/jc 517 (MET, 100 %). 

Example 39 

30 l>-f2'-Triflnoromdhvlpheni^ -6-fluoro-L 4-dihvdnH -7-r3\ 3'. 4' ^trimethy ^p^pw-MiTi- l-vn-^-oxo- 
auinolin6'3-carboxvHc acid 

The condensation of with l-(2'-trifluoromethylphenyQ -6, 7-difiuoro-l, 4-dihydro-4-oxo-qainolin&- 
3-carboxylic acid 3,3,4 -trimethylpiperazine in a similar manner as described in example 1 gave 
35 the tided product Yidd 24%, m.p 238-42^C, C24H23F4N3Q2, m/z 478. (M+l) 

Example 40 
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S-Ainino-l-» (2^4riflnorQiDethviphenvI>-6,8-diflaoro-l. 4-dihvdro -7-fmorpholin^l-vIV4>oxo- 



aoinoline-3-carborWic addL 



Tbe condensation of S-ammo-l^(2'-trifInoromethyIpiienyI) -6, 7, S-trifluoro-l, 4-dihjrdro-4-oxo- 
qninoline-3-carbo27lic add with morpholine in a similar manner as described in example 1 gave 
the titled product Yield 52 %, m.p 228-30 QiHi<FsN304, m/z 470« (M+1) 

Example 41 

^Afwlniul - (2^-triflnoromethiiphenYl> -6. S^ ifinArtfwt^ 4-dihvdro -y-^p^T^^-difnefh^lmorpholin-l- 
viV4«oxo-qninoHne^3*carborriic add. 

It was prepared in a similar manner as described in example 39 where 3,5-dimetfayl morphoHne 
was used in place morpbioline. Yield 49%, m.p 270-72 C29H2oF5N304, m/z 498. (ME+l) 

Example 42 

S-AminO-1- f2^-trifluoromethvlpb <^nyr| «-iiiflnnm-1^4-dihYilrn J 1^V^'^me ^hy\ piperiglnft-1- 

vlV4-oxo-cniinoline-3-carlioxvUc add« 

It was prepared in a similar manner as described in example 39 where 3^-dimethyl piperazine 
was used in place of morpholine. Yield 60 %, nLp 190(d) C23H21F5N4O35 m/z 497« (M+1) 

Example 43 

S-Amlno-l- (4 -triflnoromethvlphen^ 8-difluoro-l, 4-dihvdro >7-f3 "aminopvrrn liHin-1-Yi)-4- 
oxo-aninoline^3-carboxvlic acid. 

It was prepared in a similar manner as described in example 39 whm 3-amino pyrrolidine was 
used in place of morpholine. Yield 50 %, vaup 258-60 ^C, CuHnFsN^s, m/z 469 ^+1). 

Example 44 

1-/4 -Elnorophenvn -tf-flnoro-l. 4-dihvdrQ >7-f4'-etb Y^""'*"'*) plp*^'^din-1 -vlV4-oxo-aninoline-3- 
carboxvlic add. 

The condensation of l-<4'-fIuorophenyI) -6, 7-diflaoro-l, 4-dihydro -4-oxo-qainoIuie^3-caiboxylic 
add with 4-^ylaminop^eridine in a similar manner as described in example 1 gave the titled 
product Yidd 51 %, m.p 270-72^C, CziB^jfi^Osf m/z 428. (M+1) 
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Example 45 

l"f2', 4^-DiflBorophemi) 4"dihvdrO"7-^' 3\ S''-dimethvlpiDeridln-.l>vl^44>xo-aii^ 

3-carbo3niic add. 

5 

The condensation of witii l-(2', 4'-diflaprophen]^, 7-diflnoro-l, 4-dihydro-4-oxo-quinoline»3- 
carbo:iylic add with 3, S*dimethylpiperidine in a shnilar manner as described in example 1 gave 
the titled product Yldd 43%, ntp 224-26 CzAiFsNzQa. mAs 431. ^+1) 
Example 46 

10 

.^Aminn-I- (2^ 4'-<linnnmphenvn -6. 8>difluonHl> 4Hiihvdro -7-(3'>hvdroxv-S"-methvlDvrrolidfai- 
l.vlV4,OMmninoIine-3-4?arboxvlic add> 

The condensation of 5-Amino-l- (2', 4'-diflaoropheny]^ -6, 7, 8-trifluoro-l, 4-dihydro -4-03M)- 
15 qulnoIuie-3-carboxylic add with 3-hydroxy-5-metIiylpyrrolidine in a similar manner as described 
bi examplel gave the tifled product Yidd 64%, m.p C11H17F4N3O4, mfz 453. (M+1) 

Example 47 

» 

20 S-Amlno-l-- r2^4'-dlflgorophenyn -6. 8-diflnoro-l. 4-dihvdro -7-/3'3'-dimethvi pjperaz in-l-Y^H- 
oxo-qninoHne-3^arboxvlic acid. 

It was prepared in a similar manner as described in exanqple 45 where S^-dimedi]^ p^erazine 
was used in place of 3-hydroxy<^metfaylp]rrroIidine. Yield 41 %, nup 212-14 '^C, CxiJB^xlP^iOzf 
25 mAE 465.(M4-1) 

E^zample 48 

l>CvdoproDvl-6"flnoro-l, A^l hydrtk ■■7-{(r.-flinlitfti!Ah Axvcarbonvnpvrrolldin"3- vlt-4-oxo> 
30 naphthvridiiie>3>carbox^c add. 

l-^doprop^U6, 7-diflnoro-l, 4-dihydro-4-oxo-naphthyridme-3-carboxylic add (0.1g, 032 mmole) 
and (S-N-ethoxycaibonyQ ainmopyrrolidine (0.14g, 14 mmole) in^acetonitril (5ml) was stirred at 
80 for 4 hr and cooled. Solvent was concentrated to dryness. Water (25 mQ was added to 
35 reaction mixture and solid obtained was purified to give the required product Yidd 23%, 
m.p.254-56°CCij»H2iBK40s,ni/z 406. (M+l) 
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Example 49 

l-CvcloDropvl-6-fflnom -li a-dihy dro "7-^pviroKdiiH3-vlrfl mlnn)-4-n Ko-l^naiihtt 
carboxvlic acid. 

It ivas prepared in a sioiilar maimer as desoibed in example 47 where 3-aminopyrroIidin was 
Dsed in place of (3-N-etiioxycarbonyI) aminopyrrolidine. Yield 42%^ m.p 122-24 C16H17FN4Q3, 
m/z 333. (M+1) 

Example 50 

W2^ 4'*-PijE[norophePYB -6->flttoro-L 4-dHtYdro -7-(piperidin'^Yi"anjMno)-4-ox<HL8-naphthYridine- 
3«carboxvlic acid. 

Ethyl 1- (2,4-diflaorophenyl) -6,7-diflaoro-l,4-dihydro-4-ox<Miaphthyridine-3-€arbo2yIate (0^ g, 
13 mmole) and (3-N-ethoaycarbony]) aminopyrrolidine (03 g, 1.74 mmole) in acetonitril (5 ml) 
was stirred at 80 for 3 hr and codled. Solyrat was concentrated to dryness and 5% aqneons 
sodinm hydroxide (lOmI) was added to reacdon mixture and stirred for 2 hr, addified with cone 
hydrochloric adid solid sqparated was filtered and dried to fnmish the reqoired product. Yield 
74%, ni.p >320 ^C, C2oHnF3N4Q3, m/z 419. ^+1) 

Example 51 

EtitvH" (2\ 4'-diflgorophenvR -^flnoro-1. 4-di hYdrn >7«{[ loc^x,6Gc1>3^N-baizvl-3-azabicvclo 
p.1.01 hex-<-^id-aminoMM>xo-1.8"naphtlivHdi n<w^.pjirl ^ and its salt 

Ethyl 1- (2,4-dillaorophenyl) -6,7-difluoro-l, 4-dihydro-4-oxo-naphthyridine-3-carboxylate (2 g, 
5.2 mmole) and 6-amino- (loc, 5ac, 6oc)-.3-N-benzyl-3*azabi(7clo [3.1.0] hexane (1.16 g, 5,1 mmole) 
in acetonitrile (5 ml) was stirred at 80 for 3 hr and cooled. Solvent was concentrated to dryness 
and added water (15ml); solid separated was filtered and dried to furnish the required product 
Yield 36%, m.p 187-90 ^C, C29H25F3N4O3, m/z 535. (M+1) 

Example 52 

Etiivlfrfluoro-7-fl-Pheni4^^6.7-tetrahvdroPvrazolor43-glPvridi^ 
4-oxO'1.4-dihvdro-1.8-naphflivridin6-3'-carboxvlate 
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A mixiiire of ^yl-l-C2/t-difluoroplieiiyI)- $,7-^aoiii-4HHa)4/Mmydra^^ 
carbor^te(500 mg, 130 mmol), l-phenyl-4^,6J-tetrahydn)pyrazoloI4^1pyridfa^ (200 mg, 130 
mmol) and triethylamine (260 n^, 2.61 mmol) was stirred in acetonifrae (5.0 mQ at 85 (bath 
tenqieratore) for 6 hr. Solvent was concentrated to dryness. Added water (20 nd) and extracted 
5 v«tt& chloroform (3 x 30 ml). Organic layer was separated, dried and removed to give cmde 
product which was porified on silica colnmn to give titled product as a yellowish solid. Yield 70 %, 
nup 8S.90''C, ESMS m/z 546 (MH^, 100 %). 

Example S3 

10 rSW>V9>Flgoro-6.7>dihydrp-8- r4^.Harboy «niiri«piperidiiHl-vfWS>meflivl-lH>xo-lH. 5H4>enzo 
p j]qiiinnifaiw e-2-carboxvllc add. 

(0-B>diacetoxy- {S- (->8^-difluoro-5-methyM,7-dihydro -l-oxo-lH^-benzofiJl quinolizine-2- 
carboxylic add}borane was heated with 4-carboxamidoplperdfaie in acetonltrile for 6hr solvent 
15 was removed and borate complex was decomposed using 10ml of 5% aqueous sodium hydroxide 
and stirred for 2hr, acidified with cone hydrochloride. Solid separated was fQtered, dried and 
purified on silica column to furnish required product Yield 34 %, m.p OC, C20H21FIN3O4, valz 388 
(M+1). 

20 Example 54 

(S>-r-V9-FIaoro-6.7-dihvdro-8- f4^>hvdroxvpiperidin>l-vlV- S-methvM-oyA-1 Br^jTOJignzofLp 
auinolirin6-2-carboxvlic add Ir-arginine salt. 

25 ' To a stirred suspension of (SH->- !>-fluoro-6,7-<lihydro-»<4'-^hydro3OT*^ridi>^ 

oxo-lH^4ienzoriJ]quinolidne-2-carboxylic add (5 g, 0.0138 m) in acetone (50 ml) was added 
finely powdered L-arginbie (2.51 g, 0.0138 m) then distiUed water ^ ml) was added to it 
Reaction mixture was warmed on water bath and two times water (5 ml) was added to it at the 
faitaval of 10 min. Gear solution was stirred for Ihr. Solvent was removed under high vacuum 

30 and solid was dried ovenii£^t under hig|i vacuum to famish titie product Yield 96%, nLp 234-37 
**C, CzsHasFNtfOfi, m/z) 535. ^+1) 

Exan9le55 

35 fgV^JW9-Mnoro-6.7-dihvdrt>-8-f4^>-hvdroitY-^^-3^-di^^ 
benzofLilquinoli3dne-2*carboxvlic add. 
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It was prqiared in a similar maniter as described in example 51 where 4-hydroxy-39 3- 
dimefliyl^^eridine was used in place 4-carboxamidopiperdine. Yield 42%, nup 220 
C2tEym204,m/z 389.<M+1) 

5 Example 56 

fSH-VN-methvlDiDcridino-9-flaorQ-6.7-dihvdro-8^^ 
lBLSH*ben2ofy |*j«fanlirfii e-2-carboxvlate, 

10 A mixture of (SH-) -9-fluoro-6.7-diliydro-8- (4 -hydroxypqieridin-l«yI)^-meth^-^Uxo-lB^ SH- 
benzo[y]qiiinolizine-2-carboxylic add a (0^ g, 138 mmole), N^-dimethylamino pyridine ( 0.203 
g, 1.66 mmole), N^-dicydobexylcarbodiimde (0.286 g, 138 mmole), triethylamine (OJZ ml, 1.9 
mmole), N-methyl-4-hydroxypiperidine (0.192 g, 1.66 mmole) were dissolved in N,N- 
dimethylacetamide (20 ml) stirred at 100 for 24hr. Reaction mixture was cooled to room temp. 

15 and diluted with ethyl acetate (50 ml). Washed with 03N hydrochloride add and saturated 
sodium bicarbonate. Organic layer was dried over sodium sulphate. Solvent removed and solid 
obtained was purified over silica column to furnish title product Yield 56 %, m.p 170-75 ^C, 
C25Ha2FN304, m/z 458. (M+1) 

20 Example 57 

Ethoxv carbonvhneflivi (RW-fV 9-flnoro-6,7-dihvdro--844'-h vdroCTiDeridln-l..vlV>5-meft 
oxo-lBL5H-ben7 ^ p^|^qninniiTiii e-2-carboxvlate. 

25 A mixture of CRH+)- 9-ilnoro-6J-dihydro-8-(4'-hydro3gTpiperidin-l-y0-S-mefh3*.l-^^ 

benzopJ]qninoIizin&-2-cari)Oxylic add (0.5 g, 1388 mmole) and anhydrous potassium carbonate 
(0*192 g, 139 mmole) was suspended in dry N^-dimetfayiformamide (20 ml) stirred at 50 ®C for 
7hr. Efliylbromoacetate (035 g, 2.08 mmole) was added and reaction mixture was stirred for 17iir. 
Solvent was removed and extracted with chloroform (25ml x 2). Organic layer was dried and solid 

30 obtabied was crystalDzed from cblorofonn: hexane (2:8) to furnish the title product. Yield 71 %, 
m.p 130-35 "C, CjJSrjFNtOe, m/z 447. 0^+1) 

Example 58 

35 fSU-VMorpholinoethvl-9-fluoro-6.7-dihvdro-8-(4'-hYdroxvoip^ 
5H-benzo[U1quinolizine-2-carijoxvliate. 

€2 
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A miztare of (SK-) -9-flaonMi.7-dUiydro-8- (4'-hydro2g^ip»idinr.l-yI)-5Hai^yW^ 5H- 
benzopjIqninoIiajne-Z-carboxylic add a (D3 g, 138 nimole), N,N-dimethyIainino pyridine ( 0.203 
' g, 1,66 mmole), N^-*dicydohei7lcarbodiimde (0JS86 g, 1*38 mmole), triethylamine (02 ml, IS 
mmole), N-<2-hydroxyeth]4)morpholine (0J18 g, 1.66 mmole) dissolved In N,N« 

5 dim^yiacetamide (20 ml) stirred at 100 for 24 lu% Reaction mixtore was cooled to room teinp« 
and diluted with ethyl acetate (50 nd). Washed with 0^ hydrochloride add and saturated 
sodiom bicarbonate. Organic layer was dried over sodium su^hate. Solvent removed and soUd 
obtahied was purified over silica column to furnish title product. Yldd 58 m.p 245-50 ^C, 
C2SB32FN3O5, m/x 474. O^I+l) 

10 

Some Preferred Compounds of the Invention Disniaving Inhibition of the EfiBux Pumps of 
Pseudomonas aerHsinosa 23587 and E^coU 2051 

Example 1 

15 l-Cvclopropvl-^fluoro-l. 4-dihYdro-S-methvi- 7^4^-methoxvpiperidin >l"ViWt-oxo>auinoline-3' 
carboxvlic acid. 

A mixture of l-cydopropyl-6, 7-difluoro-l, 4-dihydro-5-methyl- -4-oxoHjulnoline-3-carboxyIic 
acid (500 mg, 13 mmole), 4-methoxypiperidin -1-yl (600 mg, 5 mmole) and triethylamine (OJt ml) 
20 hi dunethyl sulfoxide (5 ml) was stirred at 140 ®C for 24 hr and cooled. Solvent was concentrated 
to dryness triturated with water (25 ml) solid thus separated was filtered and dried to furnish the 
requh-ed product Yield 57 %, m.p 130-38 QoByENzOH, miz 375 (Af +1). 

Example 2 

25 7-Bromo-lH!vdopropvl-6-fluoro>5-meth^L 4-dihvdro-4-<>xo-<rahioline-3<arfaoxvlic add and its 
salts. 

The preparation of the compound is described fai PCT WO 89/06649. 
30 Exani^leS 

l-Cvdopropii-6-flnorO"»-methoxv-l. 4-dltiYdrft ■7-^4'-amino-3^-metfaviplperidin-l-vlV4-oxo- 

<|nhiftIinft-^.^ rboxvliC add. 

A mixture of [l-cydopropyI^7-difluoro-l,4-dihydro^-methoxy*4-oxo-quinoline-3^ 
35 O^,0^]difluoroboron chdate (0.1 g, 0JS9 mmole) and 4-amino-3*metiiyl piperidme (0.2 g, 1.75 
mmole) in acetonitrile (20 mQ was refluxed for 6 hr. The reaction mixture was concentrated to 
diyness. The obtained residue was treated with triethylamine (3 ml) and ethanol (15 ml) and 
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rdlnxed for 16 hr. The resulting ndzture was concentrated to drjmess; the solid thus oUained was 
triturated with water (10 mQ, filtered, washed with water, dried and purified by preparative 
HPLC to furnish the required product Yield 0.04 g (35%), nLp^8-40''C, C2oHmFN304, m/z 390 
(ML+l), PMR (CDaOD): 0.84-1.42 (7H, m, 2 X CH2 & CHa), 1.8-2.4 (3H, m, CH& CHzX 3.02 (IH, 
5 m, N-CB), 3.18-3.72 (4Btm, 2 XN-CSj)^ 3.8 (3H,S,OCHa), 4.18 
«N16Hz),8.9(lH,s,H-2). 

Example 4 

S.Amfan-t-gYglnproDid-6-fluoro-8-metho ^''ii ^^hyirn -7.^4^>amin o-3'-.mefhvi nfaieridin-l-vlV4- 
10 oxo-qnino linft-^^r boxvlic add. 

The condensation of S-amino-l-cydopropyW, 7-dilluoro-8-methoxy -1, 4-dihydro- 4-oxo- 
qainoIine-3-carboxylic add with 4-aniino-3-m^ylp^eridine was carried out in a similar manner 
as described in example 1, gave the titled product Yidd 50 %, nup 260-62 €2^1.2^4049 m/z 
15 405 (M+1). 

Example 5' 

S-Arotna-l-^ydoproDvl-^nuoro-a-metfao TY-lT 4-dih vdro -l-fy. 3'-dimethvl-4^- 
ethvlaminopiperidin-l-vl}-4-oxo-auinoline-'3-carfaoxvIicacid. 

20 

It was prepared in a similar manner as described in example 4 where 4-etfaylamino-3,3- 
dimethylpiperidlne was used in place of 4-amino-3-metfaylpiperidlne. YIdd 54 %, m.p 205 ^C, 
C23HasFN404, m/z 447 (M+1). 

25 Example 6 

l-Cvclopropvl-6-fluoro-8-methoxv-l. 4-dihYdro -7-f4'-« wifa»-^'-^^- dtmdh^piperidm-l-vIM-oxo- 
quinoIlne^3-carboxvlic add. 

l<<ydopropylr6-fiuoro-l,4-dihydro-S-meaioxy-7-{4'-N-bai^ 
30 dimeth34pi^eridin4-34}-4-oxo-quinoline-3-carbox^ add (5.5 g, 93 mmole) was stirred whh 
Cone HQ (75 ml) for 2 hr at 30°C, concentrated to dryness, tritarated with acetone and filtered. 
The obtained hydrochloride was dissolved in water-metfaanol, neutralized with triethylamine (2 
ml), concentrated and crystallisation from medianol fomished the required product Yidd 3.8 g 
%), m.p.256-S8 **C, C2iH2£FN304, m/z 404 (M+l). 

35 
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It was prqiared in a stanOar manner as described in Example 3, where 4-a]iiino-3^- 
dimethylp^ertdine was used in place of 4-amin<H3-m6di]^fperidine. Yield 0«24 g (10%), m.p.2S8- 
6ffC, CziB^^O^ miz 404 (M+l). 

Example 7 

gulnoline^-carboxvlic add. 

The preparation of the compoond is described in US 4822801 
Example 8 

l-OcloDroDvl-6-flaonH8-methoxv-l« 4-dihvdro '■7-f4^-hYdroxv-4 -methvlpiperidin-l-vlM-oxo- 
qiihinliMe-3'^sarboxvlic add. 

It was prepared in a similar manner as described in example 19 (NorA), where 4-hydroxy*4- 
methjdp^eridine was used in place of 4-dimethylamino-3-meaLyIpiperidine Yield 35 %, m.p 220- 
24 'C, QoHiaFNtOs, m/z 390 (M+l). 

Example 9 

l-Cvclonropvl-6-flaoro-A-metfaoxv-l. 4-dihvdro -743'. 3'-dimeflivl-4^-hvdroxv-ptperid in-l>viV-4- 
oxo-opinolfaie-3-carboxviic add. 

It was prepared in a similar manner as described in example 19 (NorA), where 4-hydroxy-3, 3- 
dimethylpiperidine was used in place of 4-dimetfa^amino-3-me(faylpiperidine Yield 56 nup 
240-42 ''C CtiHjsFNaOs, m/z 404 (M+1). 

Example 10 

l-Cvclopropyl-6, «-diflnoro-5^meflii*-l> 4Hlihvdro -7-f3^-an tfafl"ietibY M'-hvdroxv- ptperfdin-l-Yi)- 
4^xo«ani nftliTift.3-cft rboniic add. 

The condensation of l-cydopropyl-^ 7» B-triflnoro -5-meth]4-l» 4-diIiydro- 4-oxo-qninoline-3- 
carbox;^c add with 3-aminomethyK4-hydroi7-piperidine was carried out ui a similar maim^ as 
described m example 1 gave the titled product Yield 45.9 %, m.p 270-75 ^C, QoHbF2N304, m/z 
408^+1). 
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Example 11 

^-Amlnft-l- (gygiflproDViVAfrdiflnoro-l, 4-dlhvdro-7- Q'-an tfnomcflwd^'-hvdroxv- plneridiiHl* 
5 vl>-4^xo-q ninnlfaiftA .carhog\iic add. 

The condensation of 5-amlno-l-cycloprop^, 7, 8-triffluoro -1, 4-dOiydra- 4-oxo-qnmoline-3- 
carboxylic add with 3-ammomethyl-4-hydroxy-piperidine was carried out in a simUar manner as 
described in example 1, gave the titled product Yidd 52^ %, m.p 202-04 ^'C, Ci9Ha2FjN404, m/z 
10 409 (M+1)- 

Example 12 

8-diflnoro>l. 4^dihvdro -7 >(^^^<;^-^iiii«f hv!piperazin>l-iiV4^xo-a^ 

add. 

The condensation of l-ethyl-6, 7, 8-trifluoro-l, 4-dihydro-4-oxo-qninoliiie-3-Garlioxylic add with 
3.5-duneth)ipiperazine was carried out in a similar manner as described in exanq>le 1, gave the 
titled product Yield 58 %, m.p 230 (d), CuHuFsNsOs, m/z 367 flM+l). 

20 Example 13 

t^clopropvl^flaoro-1. 4-dihvdro-7- (4^-ethid-3 ^-methitohier^rfi^1-vlH-*'^*^P^<>""^^ 
carboxvlic add. 

The condensation of l-cydopropytd, 7-diflaoro.l, 4-diliydro-4-oxo-quinolhic-3-cai*o:^Iic acid 
25 wifli 4-eflij*5-mdh3iplperazine was carried out in a shnilar manner as described In exanqple 1 
gave the fitted product Yidd 51 %, m.p 200 ^C, CWH24FN303, m/z 374 (M+1). 

Example 14 

i,rYclft prQpvl-6-fhioni-l- 4-dihvdr<H -7-ft^^^-Himgflivl-4^.^ylDinerarin-1-vl>4Hixo^ 
30 carboxvlic add. 

It was prepared in a similar manner as described in example 13, where 3-5-dimethyi-4- 
ethy^iperazme was used in place of 4-ethyi-3.methyIpiperazine, Yield 79 %, m-p 215-20 "C, 
CnHzeBNaQj, m/z 388 QSl+l). 

35 

Example 15 
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qnlnnHne ^S-carboxvlic add. 

The condensation of (loc, 5x, 6<x:)-6-t-bato3Cfcai1ionylaniincH3-azabI^ [3«l,01-liexane with 1- 
eflLylr6, 7, S-trifluoro-l, 4-dihydro-4-oxo-^ino]in&-3-'€arboxyliG acid was carried In simflar 
manner as described in example 1, which on hydrolysis wifli cone. HCI furnished tided product 
Yield 22.4 %, ULp 2243-26 "C, CnHtjFJSzO^ mtz 350 (M+1). 

Example 16 

S-Amino-1- n\ 4'Hiifluorophenvft -6, 8-diflnoro-l, 4-dihy HrA -7,-(3-ftiiiiw opYiTo lidifife -l-yTf-^-oxo- 
qirinnline-3-carboxvltc acid. 

The condensatioB of 5-amino-l- (2', 4'-diflnorophenyQ -6, 7, 8-trifluoro-l, 4-dihydro-4- oxo- 
quinolme-3-<:arboxylic add with 3-aminopyrroIidine was carried out in a similar manner as 
described in example 1, gave the titled product Yidd 71 %, uLp 268 (d), q2oHi5F4N403, miz 437 
(M+1). 

Example 17 

S-Amino-1* cvclopropvl-6^ 8-difluoro-l. 4-dihvdr0"7- tf3'-amfaio ethoxvcarbonvlpyrrolldin-3-Yi>4- 
oxo-auinoline^3-carboxvlic add. 

The condensation of 5-andno-l- cydopropyl-6, 7, 8-triflnoro-l, 4-dihydro-4- oxo-qufaioline^- 
carboxylic add was carried out with 3-aniino ethoxycarbon^ pyrrolidine in a dmilar manner as 
described in example 1 gave the titled product Yldd 683 %, m.p 180-84 ^C, C30H21F2N4OS, mIz 
437(iM[+l). 

Example 18 

l-Cvclopropvl-6-flnoro-l. 4-dihYdro -7-/pvn'olidlp-3^-vlamip n>^xo-n aphthvridine-3-cari)ox^c 
add. 

Prepared according to example 48 in Ihe list of compounds for the NorA pump. 
Example 19 

l-f2'. 4*-DiflnorophenvlV6-flnoro-l. 4-dihvdro-7- fpfpferidiii-4^viaminQV4-oxo-napbthYri dina-S- 
cariioxvlic add. 
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Prepared according to example 49 in the list of convoiinds for the NorA pmnp. 
£xample20 - 

5 l-CvdonrooYt-fr-flAoro- l^ a^ihydr o -7'^4^-'amlno-3'-<ttviDlperldin-l>vn-4H>xo-naphthvri 
carhox^c acid. 

The condensation of l-cycbprop}i-6y 7-diflaoro-l, 4-dihydro-4-oxo-naphthyridine-3-carbox]4ic 
add witii 4-aniino-3-ethy]^q>eridine was carried out in acetonitrfle in a similar manner as 
10 described in example 1, gave the titled product Yield 71 %, m.p 218-20 dJB^jetUOs, mfz 375 
(M+1). 

Example 21 

S- (-V9--Flaoro-6T V-^lihYcirn-g- (4'-hvdroxvpiperidin-l-vIVS^ethvM-oxo-lH, 5H- 
15 ben2ofi.Haninoli2ine-2«carl>oxvlic add 0.2 hydrate. 

S- (->9-PTuoro-^, 7-dihydro-8- (4'-hydroxypiperidin-l-yl)-5-metkyM-oxo-lH, 5D-&enzo[yj 
qainoli2ine"2-carboxylic acid was crystallized from aqueous ethanol to fiaimish titled product 
Yield 75 %, m.p 244-46 Ci9Hi,FN204, m/z 361(M+1), 

20 

Example 22 

S- (A-9'Flnorch6, 7><Iihvdro>^^4^hvdroxvpiperidin-l-vfV5--m^hvl>l>4)xo-lH5H- 
benzoriJlauiPolizln6-2-carfaoxvlic add« choline salt 

25 S- (-)-9rEInoro-6, 7-dihydnH8- (4'-hydroj^iperidhi4-y9-S-methyU-oxo-lH, 5H-ben2o[iJ] 
qnlnoIizbLe-2-carboxylic add (0.5 g, 1388 mmole) was dissolved in methanol (50 ml) to it was 
added 45 % wAf solution of dioline base (0374 ml, 1388 mmole) and stirred at 50 for 5 hr, and 
concentrated to dryness. Yield 80 %, m.p 190-92 ^C, C24%5FN306, m/z 482 (M+1) 

30 Example 23 

S- f-V9-Huoro-6. 7-dihvdro-8-f4'-hvdroxvpiperidfai-l>viWS-mrfhyl,1w>Yn,llf^ ^H, 
benzbfLilauinoligine-2-carboxvllc add« l-hvdroxvethidpvrrolidine salt 

n was prepared according to procedure described in exanqile 22, where l-hydros^ 
35 e&y^yrrolidine (0,156 g, 1388 mmole) was used in place of choline base. Yidd 78 %, ULp 252 °Q 
QsHaaFNsOstm/z 476 (M+1). 
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Example 24 

beiMMfi,naninoliziiie"2Miarboxvlic addL diethanolamine salt 

It was prepared according to procedure described in example 22, where dietlmnolamine (0.146 g, 
1388 mmole) was used In place of ciiollne base. Yldd 57 %, iii.p 255-60 °Q CzsHaiFNsOfi, m/z 466 
(Rf+1) 

Example 25 

rSU-V 9-FInoro-6.7-dihvdro-8- (4'-]ivdroxvpiperidiii^l-vlW5-m efli\*-lw>xo-lH,SH- 
bel^zofLi1qpfafti^^«e^.^^ca^boxvlic acid (L\ Irfsttdine salt 

It was prepared according to procedure described in example 22, where Lrlustidine (0.21 g, U8 
mmoie) was used In pbcc of choUne base. Yield 98 %, m.p 278-84 CsiHasFNaOg, m/z 671 
(M+1) 

Example 26 

(RSU±V9-Fporo-6, 7-dihvdro-8^ |4'-fl)-phenYlalaninoxyl pip eridin-l-vB-S-methvH-oxo-lH. 5H- 
benzofKHq ^""»ii^"ft" 2-carboxviic add hvdrocMoride. 

(RSH±)-9-Fuoro-6, 7-4ihydro-8-(44iydroxypiperidui-l-y1)-5-methyl-l-oxo-^ SH-benzoIiJ] 
qaiiioll2toe-2-carboJ3^1ic add (360 m& 1mm), and triethylamine (0.145 ml, Imm) are dissolved in 
dimetli^acetamide (15 mL t-Butytoiycarbonyl 0))-phenylalanlnc (265 mg, 1 mm) and 
dimeth^bmino pyridhie (125 n^, 1 mm) were added, followed by dicydohesgi carbodiimide 
under ice cooling. Sfirr^ 30 minutes at 0** C then at room temperature ovcm^ht 
Di^dohexylnrea was filtered and the mixture diluted with ethylac^e, transferred to a 
separating funnel, washed with 0.5 N hydrochloric add, IN sodiumbicarbonate and brine, dried 
(sodium sulphate) and evaporated to ^e the t-butoxycarbon}* protected derivative. 

Trifluoroac^c acid (10 mQ was added to the derivative obtained, stirred for 30 mins at room 
temp., the add was evaporated and the trifluoroacctate salt was precipitated by addition of ether. 
Purified by RP-HPLC on a C18 column. Dissolved the triOuoroacetate salt in 0.1 N hydrochloride 
add and fre^dried provided the titled salt Yield 75 %, m.p Qiiygroscopic) ^C, C23HMEN3O7, m/z 
543 (M+l) 

Example 27 
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flUSr^f±V9-FluQro-6.7'dihvdro-^(4'>-tti-a-M^ 
baa2on.llq«i«Aifai«e-2"CarfaoCTBc add hydrochloride. 

It was pr^ared according to procedure described ta example 26, where t-butoxycaibonjii (L>- 
asparticadd ( 133 mg, 1 inmole) was used In place t-Bot^oi^carhonyl (D^pheuylalanfne Yield 90 
%, oLp (hygroscopic) ^C, CZ3H26FN3O7, m/z 671 (M+1) 

Example 28 

mSWd:V9-Blaoro-6.7-dlhvdro-8> f4''aAeacAoTv)raBeii^AM^ 
beiizofLllattinoliziiie-2-carboxylic add hydrochloride. 

It was prepared according to procedure described in example 26, where t-bntoxycarbonyl (L)- 
asparticadd ( 131 mg, 1 mmole) was nsed in place I^Bulyloxycarbonyl (L)-leudtte« Yidd 43 %, 
m.p 166 C25Ha2FN305, m/z 4755 (M+1) 

Example 29 

rSK-V9-Muoro-6,7-^vdro-8-f4'-^-leucvIoxvlDiperidin>l-^^^ 
benzoTLnqntnnliTiiie-2"Carboxvlic add hyd rochloride. 

It was prepared according to procedure described In example 26, where f-buto:^carbonyi (L>- 
asparticadd ( 131 mg, 1 mmole) was used in place t-Butyloxycarbonyl (D>-pheuylalanine. Yidd 94 
%, m-p 220-23 °C, C2SH32FN3O5, m/z 671 (M+1) 

Exan^le 30 

fSU-V9-Fluoro-6.7-dihvdro-8- f4^4L-alanvloxvl p|peri dfai-l-vlV-5-mcth^l-oxo-lBL5H- 
ben2orLilm» faftl»^»^«ft"^ ^rboxvHc add hydrochloride. 

It was pr^ared according to procedure described in example 26, where t-butoaycattMinyl (L)- 
alanine ( 89 mg, 1 mmole) was used in place t-Butjioxycarbonyl ^)-phenylaIanhie. Yldd 95 %, 
m-p 160-65 'C, CzsHjtfFNaOs, m/z 4675 G^+l)- 

Example 31 
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rSl-/--VMoraholmoethvl-9-nuoiM>^.7-dihvdn)^ 
SH-beiizorLITanmoIiame-2-carboxWate. 

Prepared according to example 55 in the list of compoonds for tbe Nor A piunp. 

5 

Example 32 

mW4V9.8-flnoro-S-flttoro-<.7"dihvdro*S»mcth^-l-^xo^^ Pifl gninolirfne-l- 

carboxamldo phe^lvs^Me 

10 

R-Nadifloxadn (285 n^, 1 mmole), and triethylamine (0.145 ml, Immole) are dissolved in 
dimethylacetamide (15 ml) . faobutylcMoroformate (0.13 ml, 1 mmole) is added under ice cooling, 
sirred for 5 mln, a solution of S-Phe-S-Lys (2- chlorobenzyloxycarbonyl l)-methylester 
trifluoroacetate (0.6 g, 1 mmole) and triethylamine (0.14 ml, Immole) in dimethylacetamide (10 

15 ml) was added followed by dimethjiaminopyridene (125 mg, 1 mmole) and the mixture was 
stirred at room temperature ovemi^t The mixture was then diluted with ethyl acetate, 
transferred in a separating funnel, washed with 0.5 N hydrochloric acid, IN sodium bicarbonate 
and brine, dried (sodium sulphate) and evaporated to dryness. The above product is dissolved in 
methanol- acetic acid -water (15-2-2 ml), and chlorobenzyloxycarbonyl protectfaig group was 

20 removed by bubbling hydrogen in presence of Palladium/charcoaL The catalyst was filtered and 
filtrates evaporated to gave syrup, which solidified on triturating with ether to gave the titled 
compound. The compound was purified by prep-BOPLC using watcr-acetonitrile-0.1% 
trifluoroacetic add system to get after fi-eeze diying a white powder as trifluoro acetate salt Yield 
74 %, m.p 80-82 C30H34F2N4OS, m/z 467^ (M+l). 

25 

Example 33 

fR55)-(4!)-9-Flnoro-^. 7-dihvdrQ-8- ftrans-4'4ivdroxv-3'-methvlniDeri dbi-l-vI>-S-methvMM)xo-lH. 
SH-benzolLllq wfavifa'^ e-2-carboxvlic add. 

30 ^ 

(O-B)-diaGet0iQr-{RS- (±>«,9-difluoro-5-meth3«, 7-dihydro -l-oxo-ll^ 5H-benzo(i41 qubioKrine- 
2-«arboxyIic add}borane (471 mg, 1.15 mmole) was heated with trans-4-hydroig^-3- 
mettiylpiperi^e (400 ni^, 3.47 mmole) in acetonitrile (15 ml) for 6 hr, solvent was removed, and 
' borate complex was deconq^osed using of 5% aqueous sodium hydroxide (lOmQ and stirred for 2 
35 hr, acidified with cone, hydroddoric add. Solid separated was filtered, dried and purified on silica 
cohmm to furnish titled product Yidd 66 %, m.p 150-52 ^C, C2oH23FN204, m/z 375 OVf+1). 



71 



wo 02/09758 



PCTyiNOl/00139 



Example 34 

mSW±V9rHttoro^,7Mimvdro^rcis-4'^hYdroCT^^ 
beii2orLI1aiiinoliadii6"2-carboxyllc acldL 

It was prepared according to procedure described in e3caniple 33, where ds-4-hydroxy-3- 
methylpi^eridine was nsed in place of trans-4-liydroxy-3-niethylpl^eridine. Yield 48 %, nup 146- 
48 C20H23FN2O4, m/z 375 (M+1). 

Example 35 

S-f-yg-Flnoro-d. 7-^iliYdro-8- ftrans-4'-hvdroxv-3'-methvlpip^ditt>l-vl)-S-methvl>l-^x^ 5H- 
benzorLildMfaftligiiic-2-carborylic add. 

It was prepared according to procedure described in example 33, where (0-B)-diac^o:c^-(S^-)- 
8^Hlifluoro-5-methyl-6, 7-dihydro -1-oxo-lH, 5H4>enzo[iJ] qninolizitte-2-carboxylic acid}borane 
was nsed in place of OB diacetoxy was used in place of (0-B)-diacetoxy-{RS- (±)-8,9-difluoro-5- 
methyi-6, 7-dihydro -1-oxo-lH, 5H-ben2o[ijl quinoIi2ine-2-carboxyUc acid}borane* Yield 42 %, 
m.p 184-86 "C C20H23FNZO4, m/z 375 (M+1)- 

Example 36 

7H-Pyridori.23-deM,4- hfin70Ta7ine- 9-flnon>>2. 3-dihvdro>3-methiirl0^ f4^ hvdroxv^'" 
^h^piperidin-l'->^7-oxo-6-carboxvlic add. 

The condensatton of 7H-pyridoll,2^eI-ly4-benzoxaaane-9, lO-difluoro-2, 3-dihydnH3-methj4-7- 
oxso-6-carboxylic add with 4-hydrojy-3-etfajipiperidine was carried out in a similar manner as 
described in example 1, gave the titled product YIdd 86 %, ULp 178-80 Cto^sFNaOs, m/z 391 
(M+1). 

Example 37 

10-Hnoro-ll- rfloc. 5oc, 6cg)Uwflmtniw3-azabicvdo[3,l,01hex-3vnOw4-dihYdr *Mif 
2H.8H-PVfidoll JS3-efl-l^ePZO^fl Tip<ii-.7-ca rboxvlic add, HC3L 

A mixtnre of 10,11-Difluoro^, 4-dihydro-4 (S)-methyl*H)xo-2]^ 8H-pyridoIl,2,3-rfel-l^ 
bazoxazepine*7-carboxj1ic add (300 mg, 1.017 mmol), 6-amino-3-azabIcydo [3.1.0]hexatte (201 
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mg, 1.017 nimol) and triethylamine (206 mg, 2.03 nunoO was stirred in acetonitrile (S mQ at 85 
for 96 br. After completion of the reaction (monitored by tic), tlie solvent was evaporated nnder 
reduced pressure. Muted villi water (20 mip and extracted wiOi ddoroform (4 x 25 ml). Tlte 
cUoroform extracts were concentrated and the residue was dissolved In 2.0 N HO (20 ml) and 
5 washed with etiiyl acetate (2x20 nd) to remove tiie nnreacted material if any. The aqueous layer 
was filtered and lyophflized to give titled product Yield 48 %, mup. 200-204 Ci9H2iCaFN304, 
m/2 411GM[+l). 

Some Preferred Compounds of the Invention Disnlaving In hfhtfinii t he Efflux Pum ns of Rcott 
10 2051 

The compounds listed in Table 3 are common with the respective compounds in Table 2. Their 
preparation is deserflbed under the examples for tiie efflux pump inhibitors described nnder 
Pseudomonas aemgitiosa. 

Some preferred Compounds with EPI activity again st Mef pnmps of Streptococcus pneumonia 
3514 and Streptococcus woesenes 26-00 

Example 1 

20 

l-CveIopropvi-^flnoro-a-methoxv-»l. 4HiihY Hrn -7,^d'-fiinino.3'-mcthvl piperidin>l-vlV4-oxo- 
flnittoIipe-3-carboxvlic acid. 

It was prepared as described in example 3 in the list of EPIs active against Pseudomonas 
25 aeruginosa. 

Example 2 

S-Amino-l-cvdopropvl-frfluoro-S-methoxv-l, 4^vdro -7-f4'-fmettiy iflwilpni)^'. 3'- 
30 dimetlivlpii[«^din>1-yiM-^)xn-<miPoline-3-car faoxiiic add. 

The condensation of 5-amino-l-cycIopropyl-^ T-difluoro^metiioiy-l, 4-dlhydro- 4-oxo- 
qulnoIin&J-carbo^Iic add with 4-methylamino-3, 3-dim^yl^iperidfaie was carried out in a 
sbnilar manner as described in examq^le 1 (NorA), gave the titied product. Yidd 54 %, m.p 250 

35 CmJB[2»FN404, mfz 433 (M+l). 

Examples 
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i-ProDvl lHrvcIopropvl-6-flpor(>-8-methoxv-1.4^ifavdro >.7-f ^^-^i"fa*^^ -^'-^fa»«ti»yl- pineridiii-l-' 
vlV4K)xo-auinoline-»3-carboxvlate. 

5 In a dry dimethyUbrmaide (15 ml) was taken a mlxtore of lH:}rdopropyl-6-flaoro-8-mefliojy--l9 4- 
dihydro -7*<4 -t-batoxycarbonyiamino-3', 3'Hlimefhylpipaidin-l*-yIH-<>™-4a^o^ 
add (1 1^ nunole), potassium carbonate (0.275 g, 1^ mmole) was stirred at 70 for Tlir. 
Added 1-iodopropane (OJS g, 2^8 mmde) to reaction mixtnre and stirred at the same teoqieratiire 
for 16Iir. Solvent was concentrated np to dryness and (IS ml) water was added to it and extracted 
1 0 witli ddoroform (25 mix 2). Organic layer was separated^ dried, concentrated and the reddne was 
hydrolysied with triflnoroacetic add in melfa^ene dicMoride and purified on silica column to 
fiimish tided product Yldd 45 %, m.p 140-42 C24H32FN3O4, m/z 446 (NM). 

15 Example 4 

n-Bntvl l-<:vciopropvl-6>»flnoro-8-methoxv>L4-dihvdro -7-^J ^-amitin-3V^^..dimethvl-plperidin-l>vn- 
4«oxo-anlp<^^K«e-3-cflrboxvlate. 

20 It was in a similar manner as described In example 3, where 14odobutane was used in place of 1- 
iodopropancYleld 55 %, m-p 120-25 **C, CjsS^iOA, m/z 460 (M+1), 

Examples 

25 

Ethoxvcarbonv methYl l-CvdopropYl-6-fluoro-8-methoxv-l, 4-dihvdro -7-/4'-amfaio-3\ 3 - 
dimeth^iperidin-l-viV4>oxo-QainoIine-3-carboxvlate, 

It was in a similar manner as described in esample 3, where bromo ethyl acetate was used in place 
30 of 14odopropane.Yield 87 %,m.p 135-40 ®C,CisBUm30fi,m/2 489^^ 

Example 6 

Benzyl l-<ydopropyl^flnoro^methoxv-l- 4-dihvdro -7-14-N-t-butoxvcariioP T^nitiinQ^^, 3'- 
35 <linirf^liylpiperidin-l-yiV4^xo*f]mino1meAK!arbox^^ 
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It was in a similar maimer as described ia example 3, where benzyl bromide was used in place of 
Modopropane. Yield 67 %, m^p 152-54 ^C, C33H40BW3O6, mfz 594 OVI+l), 

Example 7 

5 

l-CYdopropvl-6-fluoro-fr-methoxv-l, 4-dihvdro -7-f4'-N--ft-biitoxv carboniiTlr-fllfliryl)-ftmfa 
_dimethvlpiperidin^l->vlM-oxo~flulnoMne-3-carboxviic add hydrochloride. 

l-Cyclopropyi-6-fhioro-8-meflio]qr-l, 4-dihydro -7-{4'-amino-3', B'-dimethylpiperidin-l-ylH-oxo- 
10 qiifaioline-3-carboxylic flddC1.0 gm, 2*48 mmole), N- t4mtoxycarbonyHL)-alanine (OM gm, 4S6 
mmole) and 2-eflioxy-N-ethyoxycarboivl dihydro qninoUne (EEDQ) (061 gm, 248 mmole) were 
dissolved in dichromethaue ^00 mQand the mixture is stirred at room tenqperature for 48 hr. The 
mixture is washed with water, separate the layer, dried and concentrated. Product purified by 
silica gel cohimn to furnish titled product Yield 84 %, uLp 170-75 "C, C29H39FN407, m/z 575 
15 (M+1). 
Example 8 

1-CvdoiiroDvl-6-fluoro-8-methoxv>l. 4^vdro ■7-f4 ^-fT )^i^«<itYiattiinn-3^, 3>^fiiiethviDtoeridin- 
l.vi),4-nTn-qiiinoline-3-carboxvlic add hydrochloride. 

20 

l-Cyclopropyl-6-fluoro.8-methoxy-l, 4^ydro -7-{4'-(N-t-butoxycarbonyl-I^alanyi) amino-3', 3'- 
duneay^plperidin4-yI}-4-oxo-qiiinoline-3-earboxyUc acid G).9 gm ) Is hydrolysed with €N HCl (20 
ml) at room temperature for 1 hr. The mixture is concentrated to fornish the titled product. Yidd 
75 %, m.p 24S.50®C, Cj4H3iFN40s.Ha m/z 475 (M+1). 

25 

Example 9 

1^dQpropvl>^fluoro>^me1hoxv-l. 4^vdro -7- ^3^ 3'-dimethvM^>N>(t-butoxvcarbonyl-Lz 
vfll^ flmmn piperidin-l-vlM"OXO-auinoline-3-carbox vlic add and its salts. 

30 

l-Cyclopropyl-6-fluoro-8-meflioxy-l, 4-dihydro .7-{4'-amino-3', 3'-dfaieihyIpipcridin-l-3d}-4-oxo- 
qninolinchS-carboxyUc add(1.0 gm, 2-48 mmole), N- t-butoxycarbonyl -(L)-yaline (1.07 gm, 4.96 
mmole) and 2-ethoxy-N-cthyoxycarbonyl dihydro qulnoline ^XDQ) (0.61 gm, 2.48 mmole) yr&re 
dissolved m dichromelhane (300 ml^d the mixture is stirred at room tmperature for 48 hr. The 
35 mixture is washed with water, separate flie layer, dried and concentrated. Produd puiifled by 
sifica gd column to furnish tltted product Yidd 37 %, m-p 80-82 ^C, C31H0FN4O7, m/z 603 
(M+1). 
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Example 10 

l-CvdoDroDvi^flnoro-frmeflioOT-l. 4-dihvdro -T -f^'i y-atmc aivi>4^Ii-vaB «Ti flmfaftplperidln-l- 
^l-4-ox<M|irf"ftlfa'v3-carboxvlic add ltvdrocMoride> 

l<;ycIoproifyI-6-flaoro-8-metliosy-l, 4-dihydro -7-{4'-^-t-biifoxycfirbonyl-L-vaIyI) amino-3', 3'- 
dimeth]1plperidin4-yiH-oxo-qiibLoIlne- add (OA gm) is hydrolysed with fiN 

hydroddoride add (20 nd) at room t^peratore for 1 br. The nuxtore is concentrated to famish 
the titled product Yidd 75 %, m4> 150-S5®C, QK6Ha5FN405Ja[a m/z 503 (M+l), 

Example 11 

l-<>rdopropvi-4-fluoro-«-methoxy-l. 4^vdro -7-/4^-4LVasDa HyianiinQ-3^T q>wiim«thyt nincridin^ 
l.ylM-oxo-crnlnoline-S-carboxvUc add hydrochloride. 

l.Cydopropyl-6-flttoro-8-methoxy-l, 4Hiihydro -7-{4'-amino.3', 3'-dimethyIpiperidin-l-yI}-4-o»>- 
qoinoIine-S^carboxylic add(1.0 gm, 2.48 mmole), N-Boc-L-aspartic acid (1-15 gm, 4,96 nmiole) 
and 2-ethoxy-N-ethyoxycarbonyl dihydro quinoline OEEDQ) (0.61 gm, 2.48 mmole) were dissolved 
hi dichromethane (300 mQand the mixture is stirred at room temperature for 48 hr. The mixture 
Is washed with water, separate the layer, dried and concentrated. Which was hydrolysed with 6N 
hydrochloric add and at room temperature for 1 hr and concentrate to furnish titled product 
Weld 54 %,m.p 250-55 "C, C2SH31FN4O7 JBLQ m/z 618 OVI+1). 

Example 12 

l-Ethvl-6. 8-diflBoro-l, 4Miifavdro-7- (4^-4 ^hyIfltninonineridin>l^-vIM^xo-4mfaioIto 
add and its salts. 

It was prepared in a shnilar manner as described in eisample 5 (NorA), where 4-eth^ 
aminopiperidine was used in phice of 3-amino-5-mettiylpyrrolidine. Yidd 44 %, ni.p 260-62 'C, 
Ct9H24FiN4Q3> m/z 395 (M+1) 

Exanqplel3 



jUAmhiiwI > gvdoPTOPvlr6. 8>difhioro-l> 4-dlhvdro-7- f4 '.^i«lfin,l>-mcthvlpfaieridin-l->vIV4-oxo- 
quinoline^S-cariwxviic add. 
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It was in a sinular manner as descr&ed in example 26 in tbe list of EPIs active against NorA, 
wiiere 4-ainino-3-niethyIpiperidine was used in place of 5-amino-2-metliylpyiTolidine. Yield 55 %, 
m.p 228-30 °C, CiMziFz^iiOe, mix 393 (M+1). 

Example 14 

jUAmfno^l-gycloproDi^-fi. 8-dlfluorQ-l, 4^vdro-7-(3^-aainacKdlni ^-^^-Y^-«minflV4^x 
^inft1iiifr-3>carboxvKc add and its salts> 

It was prepared in a similar manner as described in example 26 in the list of EPIs active against 
NorA, wliere S-aminoquinudidine was nsed in place of S-amino-2-mettoirpyrroIidine. Yield 53 %, 
ULp 280^ ^C, C20H21F2N4O3, m/z 404 (M+1) 
Example IS 

j;-Ainin<i,1>cvclopropvl-6> 8-difInQra-l, 4^ih ydro>7- tfloc 5oc. 6flcV6-aniino-N-beBZYi-3-azabicYClo 
f3,l.QT hex-6-vll-4^xo-aoinolin^3-c arboxvlic add and its salts. 

It was prepared in a similar mamier as described in example 26 in the list of EPIs active against 
NorA, where {(loc, Sec, 6x)-6-amino-N-benzyl<3-azabicydo p.l.O] hexane was used in place of 5- 
amlno.2-mcthyl-pyrrolidhie. Yield 75 %, m.p 270-72 'C, Qt5H24F2N403, m/z 467 (M+1) 

Example 16 

W3^>FlnoropbenvIV6-flnoro --1^ 4>dihvdro ■7>r4^methvlDinftrayln-r-vl>-4^xo-qmaolin^ 
cflrhorylic add and its salts. 

The condensation of l-(3'-fluorophenyl) -6, 7^aoro-l, 44ihydro -4-ox<Mpiinoline-3-carboxyiic 
add with 4-methylpiperazine in a sbnUar manner as described fai example 1 in the list of EPIs 
active against NorA, gave the tided product Yield 58 %, m.p 2984)2 "C, CuHj^FaNsOs, mfe 400, 
(M+1) 

Example 17 

W2^4^-DiflnoroDhmvlV^fln «ra.l^4^ihvdro>-7^4^HS^ 

i«ftrhnTy lic add , 
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It was in a similar manner as described in example 45 in the list of EPIs active against NorA, 
wliere 4-etliylamino piperidine was used in place of 3;3-dimethylpiperidine.Yield 62 nup 240- 
42''C, C23H22F3N3Q3, m/z 446 (M+1). 

Exanqple 18 

U2\ 4^>Diflnoroplienv!V<-flnoro-S-methvM, 4-dfhvd^ ^7^^^^flnilnoptperidin-l^vlV4-oi:o- 
fplnnline Acarboxvllc add and its salts> 

The condensation of 1- (2, 4-difluorophenyO -6, 7, 8-trifhioro -5-mefhyI-l, 4-dihydro- 4-oxo- 
qninolin&3-car1iox;^c add with 4-aniinopqieridine in a similar manner as described in exan^^le 1 
in flte list of EPIs active against NorA, gave the titled product Yidd 58 %, m.p 236-38 
CiiHioFaNaOajm/z 432 (M+l) 

Example 19 

14r. 4^-Piflnoropheiivl)-6-flHQro-5-metfavM. 4-dihvdro -7-f4^-metfavlamino piperidin-l^vl)-4-oxo- 
qiihinlinft>3-carboxvlic add and its salts. 

It was prepared io a similar manner as described in example 18, where 4-meth}iamfaio piperidine 
was nsed in place of 4.aminopiperidine, Yield 52%, nup 204-06 CjsHjxFaNsOa, m/z 346 (M+l) 

Example 20 

l-CvclopropvW6-flaoro-l. 4^hvdro-7> ( ^^flmlnnPYrroKdfat-3^-vIMHixo-l A-naphthvridine-3- 
carboxviic actd. 

It was prepared in a similar manner as described in exan^le 47 in the list of EPIs active against 
NorA, where'3-amino pyrrolidine was used in place of 3-amino ctho3q^carbon3ipyrrolidhic.Yidd 
47 %, BLp 120-22 ^C, Ci«Hi7FN4Q3, m/z 323 (M+l) 

Exanqple21 

l-CvclopropvK-flaoro- i | ffloc. Soc 6ocV-6-amfa ift-N>bepzYl-3-azabicvclo f3>1.01 hex-6- 

^M-oxo-1.8-naphflivri<«nft-3-cflrfaox^c add 
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It was prepared in a similar manner as described in example 47 in tlie list of EPIs active against 
Nor A, where {(loc, 5oc, 6oc)-6-aniino-N-benzyi-3-azabi(7do p.I.O] hexane was nsed in place of 3- 
amino ethoxycarbonjlpyrrolidine Trteld 67 %, nup 290-92 "C, C24H23FN4Q3, m/z 434 (M+1) 

5 Example 22 

l-f2.4-DiflqorGphenvn -6-fluQro-l. 4-dihvdro-7-r3'>aminopvrrolidin-3'"ViV- 4-oxo-l^ 
naphtliyridiae-3-carboxvlic acid, 

.10 n was prepared in a similar manner as described in example 49 in the list of EPIs active against 
Nor Ay where S-amino pyrrolidine was used in place of 4-amino etho^carbonjlpipeildine. Yield 
97 %,m,p 268-70 "C,C!2jfii9F3N4Q3,iii/2 433(M+1) 

Example 23 

15 l-r2.4-Diflnorophenvn -^flnoro-l, 4-dihvdro-7» ffloc Sec 6ocV^ amliiiwff.hftiiTvl-3>azabicvclo 
p,l,01 hex-6-vB- 4-oxo-1.8-naDhthvridine'3-carboxi^c add. 

It was prepared in a sdmllar manner as described in example 49 in the list of EPIs active against 
NorA, where {(loc, Soc, 6a)-6.amino-N-ben2yl-3-a5Hiblcydo [3.1.01 hexane was used in place of 4- 
20 amino ethoxycaibonypiperidine. Yield 74 %, OLp 236-38 *C, C27HmF3N403, m/z 507 (M+1) 

Example 24 

142.4-Daiaorophenvn »^fluoro-l. 4-dihvdro-7- (3S 3^dimethY M'-hvdroxvp iperdin-l-vl>4>-oxo- 
25 paphthvridine-3-carbox\dic add. 

It was prepared in a similar manner as described in example 49 in the list of EPIs active against 
NorA, where 4-hydroxy-3', 3'-dlmethylpiperidine was used in place of 3-amino 
ethoxycarbonylpyrrotidine Yield 76 %, m-p 194-98 ^C, C2A0F3N3O4, m/z 448 (M+1) 

30 

Example 25 

rRSV-(±V9-Fliioro^, 7-dihvdro-8- f 4''iL-<iraspartvioxv) piperidjn-l-vB-S'methvH-Qxo-lH. 5H- 
benzo 11.11 quinolizine«2-carboxYlic add hydrochloride^ 

35 
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It was prepared fat a sindlar nfiumer as described in example 51 in the list of EPIs active against 
NorA, where 4-(l>araspartyIoxy) piperidlne was nsed in place of 4-carboxaimdopiperidine.YIdd 
68 %, nup 210-12 "^C, C2aHi6FN307, m/z 513 (M+1). 

£xanq9le26 

7B[-Pvridori,23-del-l^fl"»^yagJiift-^fliiQro-2 T ^ihYtim- 3-methi^lO- f4'-hvdroxv-3'- 
ethvlDiDeridin-l*''^7"Oxo-6>carboxvBc add. 

It was prepared as described in example 35 in flie list of EPIs adive against Fseudomonas 
aentginasa. 

Example 27 

7B-Pvridofl J3-deT-'l,4-benzoxa2iii^O-flnoro>2 , ^^^hYl^rll -3-methvl■l(^ ^ /3^amlno methvi-4'- 
hvdroxvpiperidin-l ■vlV7-oxo-6«carboxvlIc add. 

It was prepared in a similar manner as described in example 26, where 3-aminomethyl-4- 
hydroxyp^eridlne was used fai place of 4-hydroxy-3-ethy^l)peridine. Yidd 69 %, ni.p 278-80 **C, 
C19H22FN3O5, m/z 392 (M+1). 

Example 28 

l-^cloDropvl-6, 8>diflaorQ-S-methvi-l. 4-dihvdro -7-^3^ 3^-dlmeth yi-^^-^^liY'«"'^""P^P^"<^°-^"^*^ 
. 4-4>Yi^-qiiin Aihift-:^-ggr boxviic acid. 

It was prepared in a similar manner as described in example 10 of Fseudomonas aeruginosa, 
where 3, 3-dimdhyl-4-eth^aminopiperidine was nsed in place of 3-amfaomethyiHf- 
hydroxypiperidine. Yield 52 %, m.p 156-58 *^C, C23H30FN3O3, m/z 415 (M+l)- 

Example 29 

l-cvdoproDYl'6J. 8>trifluoro-S-meth Y'-^T 4-dihY dro - 4-oxo-aoinoline-3-ca rboxvlic add 
Sjufwn compound ^CT WO 89/06649) 
Example 30 
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(Sr>-r-V9-Flporo-6,7-^hvdnH&- G\ 3^-dimethvl-4^-ethviam 1nopiperid liHl^Y^^'5-me flivl>^^ 
SH«'benzormanlnoBzitte-2"CarboxvIic acid. 

It was prepared in a slmflar manner as described in example 51 in the list of EPIs active against 
. 5 NorA, "Where 3, 3-dimetli)4-4-etIiyiaminopl^eridine was used in place 4-carboxaniidopiperidine. 
Yield 51%, m-p 302-04 *^C, CzsHsoKNsOa, m/z 415. (M+1) 

Example 31 

10 l-Cvdoprop^i-6-fflnoro-l. 4-dilivdro-'7- ft',flmtiiftnietlivi-4^hvdroxvDiDeridin 1-vIWUoxo- 
otf nAKniv^,g flrboxvlic add. 

It was prepared in a similar manner as described in example 13 in the list of EPIs active against 
Psmdomonas aeruginosth where 3-amino methyM-hydroxypiperldin was used in place 4-etbyl-3- 
15 methylpiperazine. Yidd 63%, m.p 230-34 Ct8H«5N404, m/z 378. OVI+1) 

Example 32 / 
l-CYcIopropvl-6>fliioro-l. 4^ y^"*"7" f^'-^ii'^^^Y^aniiiio-S^methvlDiperidin-l^viV^-oxo- 

qninftllne-S-carboxviic add. 

20 

It was prepared in a simUar manner as described in example 13 in the list of EHs active against 
Pseudomonas aeruginosa, where 4-dImethyiamino-3- methylpiperidhie was used in phice 4-ethj«-3- 
methylpiperazme. Yidd 41%, m.p 180-88 *^C, Q0H24FN3O3, m/z 374. (M+l) 

25 Example 33 

g-Amlno-U cvdopropvM^fl«oro-8-methoTv-l> 4rm ydraJI^ ^4^-cvdonrnnvl«minopiperidin-l-YD- 
4-oxo-^uinolipe-3-carboxviic add. 

30 It was in a similar manner as describedta example 24 in the list of EPIs active against NorA, 
where4Hydopropylaminopiperidlnewasusedinptoceof3,3Hllm^ 65%, 
m.p 218-20**C, Ci3H3»F2N404, mix 445 (M+l). 

Example 34 

35 

l-Cvdopropvi-4>flaoro^methoxv>l. 4-dihvdro >7-M>-ft4>pto xvcarbon^ a f Ala, Ala^ amino V. 
^»-^imrfhYipipcridiiHl-vlM-oxo-auiaoline -3-carbo^ add 
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l-Clydopropyl-^-flaoro-S-methoxy-l, 4-dihydro -7-{4'-amiiio-3', 3'-dimethylpiperidiii-l-yl}-4-oxo- 
qainoIiiie-S-carboi^llc acid (1*0 gm, 2.48 mmole), 4-(N-t-batoxycarboii3^L-alanine (0^4 pn^ 4.96 
nunole) and 2-^oxy-N-ettiyoxycarbonyl dlhydroquinoline (EIDQ) (0.61 gm, 2.48 mmole) were 
.5 dissolved in dichrometiiane (300 ml) and the mixture is stirred at room temperature for 48 lir. The 
mixture is waslied wifli water, separate the layer, dried and eoncentrated. Produet purified by 
silica gel cohunn to fiimish titled product Yield 84 %, m.p. 170-75 ^C, C29H39PN4O7, m/z 575 

10 Example 35 

S-Aminn-l nnrdopropii-fr-fluoro-g-methoxv-l T 4-dihvdrn -7«f4^-efllvl ainino-.^^^ 
dimethvipip firfrfiw-l«Y lt-4"OXO^ fanli«e-^ carboxvlic add. 

15 It was pr^ared in a similar manner as described in example 2, where 4-ethylamiDO-3, 5- 
dimethylp^eridine was used in place of 4-methylamtno-3, S-dimethy^iperidlne* Yield 38 %, nup 
255-58 CJ23Bl3iFN404, m/z 447 (M+1) 
Example 36 

^ 20 Etfavl l«(2,4»dlfluorophenvR «-6-fluoro -1. 4-dihvdro-7- f^aimnft> 3-^vlpiperidin-l-YlV- 4^x0-1.8- 
paphthvridine-3-carboxviate 

It was prepared in a similar manner as described in example 49 in the list of EFIs active against 
NorA, where 4-amino-3-etfasipiperidine was used in place of 4-amino ethoxyqirbony^iperidine. 
25 Yield 48 %, m.p 178-80 ^C, CMH2SF3N4O3, m/z 475 (M+1) 

Example 37 

1-(2^diflnnrophenvn -6-fhiQro-l. 4-dihYdro-'7- f4«amin0"3i ^imethy lDiperidin-l-YlV 4-0X0-1.8- 
30 nanhthvridinfr.^^'fli'liQxvlic add. 

It was prepared in a similar manner as described in example 49 in the list of EFIs active against 
NorA, where 4-amino-3, 5-dimelIi^qperidine was used in place of 4-amino 
ethoxycarbonylpipeiidine. YIdd 73 %, m.p 180^ C^hTJSaO^ mix 447 (Mffl) 

35 

Example 38 
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Ethyl l-(2,4-diflttoroDli€nvIW6-flaoro-5-methvM> 4Kiihvdra'7^ .Vd1mp*TiYlpipftrf<ifa-1- 
vD- 4^»i«l^naphthvridine-3-carboxiiate 

It was prepared in a sfmilar manner as described in example 49 in the list of EPIs active against 
NorA, wh^e 4-amino-3,3-dimethy^iperidine was nsed in place of 4-amino 
ethoxycarbonylpiperidine. Yldd 67 %, m.p 148^2 C25HX7F3N4O3, m/z 489 (M+1) 

Example 39 

fSU>V9^Huoro-^.7-^lihvdni-8-f4^hvdrox 3'-fluoroplperidin-l-vlV5-methvl-l-oxo-lBL SH> 
ben2orLi1flninoBzine-2-carboxvlic add. 

It was prepared in a similar manner as described in example 51 in the list of EHs active against 
NorA, where 4-hydroxy-3-flaoropiperidine was used in place 4-carboxamidopiperdine* Yield 46 
%,m.pl80*'C,CijJH2oF2N204,m/z 379 

Example 40 

10-nnoro-ll-f4-aminopiperidin>.l-vIV3.4^vdro-4fSWmethvl-8-^^^^ 
bepzoxazepin-7-carboxvlic acid^ hydrochloride. 

It was prepared in a similar manner as described hn ^cample 36 in flie list of EPIs active against 
Pseudomonas aeruginosa^ where 4-amlno piperidine was nsed in place ((loc, Soq 6oc)-6.amfaio-3- 
azabicydo 13.1.0] hexane* Yldd 56 %, m.p 208-10 ^C, Ci9H23CIFN304, m/z 413 0^+1)- 

Exanqple 41 

(RSWAV6, T-dihvdrO'-fr ftrflnfi^^hYdiPxv-3'«meflivlpiperidta-l-^»^methvl>l-<>x^ 5H- 
benzo[U1q "faftMg^«ft -2-cariioxvlic add. 

It was prepared in a ^milar manner as described in example 32 in the list of EPIs active i^ainst 
Pseudomonas aeruginosa, YlAd 59 %, n^p 152-54 ^C, CzoB[£4N204, m/z 356 (M+1). 

Example 42 

rRSl-/±V6, 7-dihvdro-&- rds-4^-hvdroxy^^mefliiipiperidin"l-.vIV6- nii>fiiYl-l-^^^^ CTT- 
ben2on,nOT >faftligi"ft-^ Hsarboxvlic add. 
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It was prepared In a sdmOar manner as described In example 32 in the list of EPIis active i^ainst 
tseudamonas aemgitwsih Yield 62 %, nup 162-64 ^C, €^241^304, m/z 356 

Example 43 

IRSW±V6, 7«dihvdro-». (4^^hvdroxv^3^ y .^imfeihYini peridin-l-vR-5 >'"A<^hYl.t-nrn-1TT^ SR^ 
lienzofi,llaninoIizine-2-carfaox^c add. 

U was prepared in a stnniar manner as described in example 32 in the list active against P. 
aemgbtasa, Yield 43%, nup 251MJ0 ^C, QjHitfNiOi, m/z 370 (M+l) 
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Sttsceptibilitv Testing 

Parficular exenqilary efiQax pump inhibitor eompoimds within the generic descriptions of the 
compoands of this invention were evaluated for potentiation effect Hie in vUro microbiologjical 
5 data for antibiotic potentiation is presented in Tables 1-5. 

Testing method for inhibition of the efOnx pnmp of Staphylococcus aureus 1199B NorAL" 

Compounds disclosed herein were studied for potentiation effect by determining the Fractional 
10 Inhibition Concentration (SIC) index of compounds and dprofioxacin. PotentiatiDn effect is 
observed by the reduction of minimal faihibitory concentration (MIC) of ciprofloxacin in the 
presence of the experimental efOux pump inhibitor The activity of an efflux pump inhibitor in 
combination with a fluoroquinolone such as ciprofloxacin is assessed by the checkerboard assay 
and the FIC index was calculated. An FIC tadex value of ^ 0.5 is synergistic, of 6.5 - 2.0 is additive 
15 and > 2-0 is antagonistic (Antimicrobial Combination In Antibiotics in Laboratory Medicine, Ed. , 
Victor Lorian, MD, FourOi edition 1996, pp 333-338). 

In short, the assay involves broth microdilation method performed as recommended by the 
National Committee for Clinical Laboratory Standards ^CCLS) 1997 (Methods for DOution of 
20 Antimicrobial SusceptibiUty Tests for Bacteria fliat Grow Aerobically, Fourth edition; Approved 
Standard, NCCLS document M7-A4, vol 17, No.2). The test organism used for flie assay is 
Staphj^coccus aureus 1199 B NorA\ 

In Ous assay, moltiple dilution of two drugs viz. the experimental efflux pump inhibitor and 
25 d^rofloxadn arc being tested, alone and in combination, at concentrations equal to above and' 
bdow the respective MICs. In the case of the efflux pump inhibitors of the invention, a number of 
compounds ^lay intrinsic antimicrobial activity, but are tested at sub-MIC concentrations of 4 
mcg-20mcg/mL 

30 Stock solutions of the efflux pump inhibitors tested are prepared in dimethyl sulfoxide ^MSO) at 
a final concentration of 5 mg/mL Stock solutions are further diluted in Muefler Hinton Broth as 
per the need of the assay. Ciprofloxacin is dissolved in water. 

The checkerboard assay is perfonned in microtiter plates. Ciprofloxacin is dilated in the X-axis, 
35 each column containing a single concentration of dprofloxacin. The efflux pump inhibitor is 
dihited in the Y-axis, each row containing an equal concentration of efflux pump inldbitor. I^e 
result of these man^ulations b tliat each weU of the microtiter plate contains a unique 
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comblnaktioii of concentrattons of fhe two agents. Bacterial Inoonliim is added at S x 10^ CFU/mL 
Mlcrotiter plates are incubated at 35^C for 20 hours. Reading is done by visibty noting tnrbidUy 
^ and confirmed using a microtit^ plate reader (Af olecular Devices). The HC Index is calculated as 

5 (A) (B) 

+ J « HCa +FICb«FIC Index 

(MICa) mCfd 

(A) is the concentration of flie experimental efiQux pump inhibitor in the well that is the lowest 
10 inhibitory concentration in the Y-axis. (MlCj^ is the MIC of Stapl^lococcus aureus to 
experimental efflux pump inhibitor alone. FICa is the fractional inhibitory concentration of an 
eqierimental efDux pump inhibitor. (B) is the concentration of the dprofloxadn in the wdl that is 
the hywest inhibitory concentration in fhe X-axis. HCb is the fractional inhibitory concentration of 
dprofloxadn. (Antimicrobial Combination In Antibiotics in Laboratory Medidne, Ed. Victor 
15 Lorian, MD, Fourtti edition 1996, pp 333-338). 

Testing method far iwhihition of the etg i^f pnm pg of Pseudomonas aemeino sa 23587. Kcoli 2051. 
Streniococcus pnetanoniae 3514 and Streptococcus moeenus 2&-00 

20 Antibiotic Diffusion Assay 

The activity of efilox pump inliibitor was also assessed using an antibiotic diffusion assay. For this 
assay Fseudomonas aeruginosa 23587 is used. Pseudamonas aeruginosa 23587 is a clinical isolate 
containing multiple efflux pumps which can be mexAB, mexCD, mexEF but ilot limited to mex 

25 dassification only. Pseudomanas a&upnosa are grown in tryptic soya broth for 20 hours at 35°C. 
Two antibiotic assay plates are prepared in Mudler BOnton Agar using above inoculum. The 
bacterial count in a plate is 1 x 10^ ceDsAoiL In one of the plates, levofloxadn is hicorporated at 5 
mcg^ml, in tide control plate an equivalent amount of water is added. An eq>»imenM 
efflux pump inhibitor is evaluated by adding a series of concentrations of the test compound 

30 ranging from 0.025 meg to 200 mcgiwdl in agar plate. The plates are incubated at 35^C for 20 
hours and the zone of inhibition was recorded in mm (table 2). The difference in the diameter of 
zone of inhibition was calculated by subtracting from the diameter of the zone of hihibition in the 
levofloxadn containing plate the diameter of the zone of inhibition in the water containing control 
plate. Example, if die diameter of the zone of inhibition in the levofloxadn plate is X mm and the 

35 diameter of the zone of inhibition in the control plate is Y mm, the difference Z « X- Y and a 
measure of the activity of the efflux pump inhibitor. 

The activity of an efflux pun^i inliibitor of KcoU 2051 was also assessed using an antibiotic 
diffusion assay. For this assay KcoU 2051 is used. RcoU 2051 is a clinical Isolate containing 
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multiple efiOnx pnnqis. KcoU 2051 are grown in tryptic soya brotibi for 20 hours at SS'C Two 
antibiotic assay plates are pr^ared in MneHer EOnton Agar using above Inoculnm. The bacterial 
count in a plate is 1 x 10^ ceils/ml* In one of the plates, levofloxacin is incorporated at 15 mcg/nd, 
while in the control plate an equivalent amount of water is added. An experimental efiQux pump 
5 inhibitor is evaluated by addhig a series of concentrations of the test compound ranging from 
0.025 to 200 megJ^^ in agar plate. The plates are incubated at 35°C for 20 hours and the 
zone of inhibition was recorded in nun (table 3) . The difference in the diameter of zone of 
inhibition was calculated by subtracting from the zone of inhibition In the levofloxacin containing 
plate tiie diameter of the zone of inhibition in the control pbte. 

10 

To detect the macroUde efflux pump (Met) inhibitor, Streptococcus pneumoniae 3514 (Mrf+) is 
used which was obtained from the Centre for Disease Control (CDC), Atlanta. A similar 2 plate 
assay me&od as described above is used with small modifications. Streptococcus pneumoniae 3514 
(M ef+) is grown in Columbia blood agar for 18 hours at 25^C. The growth was suspended in 

15 sterile todd hewitt broth and CFU were adjusted using macfarland's standard to 1 x 10^ CFU/mL 
0.5 ml of this is added to the Mueller EObton agar supplemented with 5% sheep blood, final 
bacterial count was 10*^ cells/mL In one of the two plates 0.5 meglrsA azitiiromycin is incorporated 
and to the control plate an equivalent amount of water is added. The plates are incubated at 35^C 
for 20 hours and the zone of inhibition was recorded in mm (table 4). The difference in the 

20 diameter of asone of inhibition was calculated by subtracting from the diameter of the zone of 
inhibition in the aidthromydn containing plate the diameter of the zone of inhibition in the 
control plate. 

To dete<^ tlie macroHde efflux pump (Mef) inhibitor, Str^tocoam pyogenus 26-00 is used vrhich 
25 V was obtained from the Centre for Disease Control (CDQ, Atlanta. A similar 2 plate ass^ mefliod 
as described above is used with small modifications. Str^tococcus pyogenus 26-00 (Mef+) is grown 
in Columbia blood agar for 18 hours at 2S^C The growth was suspended in sterile todd hewitt 
broth and CFU were adjusted using madEarland's standard to 1 x lO" CFU/mL 0^ ml of this is 
added to the Mudler Hiaton agar supplemented with 5% sheep blood, final bacterial count was 
30 10^ ceOs/mL In one of the two plates 0,5 mcg^ml azithromydn is incorporated and to the control 
plate an equivalent amount of water is added* Ihe (dates are incubated at 35^C for 20 hoars and 
the zone of inhibition was recorded in mm (table 4). The difference in the diameter of zone of 
inhibition was calculated by subtracting from the diameter of the zone of inhibition in ^the 
azithromycin containing plate the diameter of the zone of inhibition in the control plate. 

35 
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The results of the screening are provided in the foHoTring tables: 
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By ^coin|>rising^ is meant including, but not limited to, whatever follows tiie word 
^comprising". Thus, use of tlie term ^comprising" indicates tbat the listed elements are 
required or mandatory, but that other elements are optional and may or may not be 
present By '^consisting oP is meant inchiding, and limited to, whatever follows the^ 
5 phrase ^consisting of". Thus, the phrase ^consisting oF indicates that the listed elements 
may be present By ^consisting essentially oP is meant including any elements listed after 
the phrase, and limited to other elements that do not interfere with or contribute to the 
activity or action specified in the disclosure for the listed elements. Thus, the phrase 
"consisting essentially oP indicates tiiat the listed elements are required or mandatory, 
10 but that ojher elements are optional and may or may not be present depending upon 
whether or not they affect the activity or action of the listed elements. 
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Claims 



1. A method for treating a microbial infection in an animal, comprising administoring to an 
animal suffering from said infection an antimicrobial agent and an eflOnx pump inhibitor in an 
amount sufficient to reduce efflux pump activity, 

wherein said efQux ptunp inhibitor increases the susceptibility of said microbe to said 
antimicrobial agent, and 

wherein said efflux pump inhibitor has the chemical structore of structure 1 below: 



Ri» H^Ci^alkyl^Q^cycioalkyl, or optional)^ substituted aryl,ar^^ 
ar]^ozyalkyl, 

arylS(0)talkyl, where tN),l or 2, 

or when X is C and the nitrogen atom to which Ri is linked forms an optionally substituted 
4-, 5-, 6- or 7-membered ring with X of the adjacent ring, the ring optionally containing 
one or more hetero atoms selected from nitrogen, oxygen or sulfur atoms said 
heteroatom(s) represented by Y, preferably Ri is - CKzCHa-j 

CMzY'y CH2CH2CH2-, CH2CH2Y-, CHiCHiCHiCHz- and CHjCHjCHiY- where Y 
represents NH, O, or S. Kthe ring is substituted, the substitnent is Ci^ alkyl group; 

R2= H, CHO, COOR3, or CX)NHRu. 

where R^ H or the NHRia of CONHRn is the residue of one of the 20 naturally 
occurring amino adds: alanine, arginine, asparagine, asparflc add^ cysteine, glutamine, 
glutamic add, glycine, histidine, fsolendne, leucine, lysine, methionine, phenylalanine, 
proline, serine, tiureonlne, tryptophan, tyrosine, Taline or the optically active isomers 
thereof or the racemic mixtures thereof or combinations of these amino adds to give 
dipeptidyl, tripeptidyl or polypeptide residues; 

R^^" H9 Ci^ aHqrl, €3^ cydoalk^ aryl, aralkyi, aryiaminoalkyl, aryloxyall^], 
ar^O)tallq^l, where tpO,! or 2, 

(CEEOaCHOElu) OC(=0)Ris, (CB[^aCH(Ri4) C(=0)ORis wherdn n » 0-6, R^ H or CH3; 




Structure 1 



wherein, 
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andRis-C^ orC(CB^)3; 



or Rate (CHi)?— B Z 

5 wherein B^=CH or N, and wben B<aa^Zr=NHorNCaa3,andwhenB=N,ZK3B[,0,l^ 
NCH3; p=0-2; q=0.2, 
R4 « H, R4. « H, or Ri and Rto taken tog^er are 0x0 (O), or thio (=S); 
Rs = B, Ci^ aUrpi, aminOi alkyJamino, or aqlamlno; 
Rfi - H,Ci^alkyl, halo ,ainmOy or hydroxy; 
10 R7==OH[,haloor 

NR9 Rio wherein R9 and Rio are the same or different and represent H, alkyl or 
(CH2)dOA, 

or R9 is H and Rw is a 4-membered, 5-membered, 6-membered» or 7-meinbered carbocydic, 
15 mono or bicyclic ring, or mono or bicycKc heterocyclic ring linked to the nitrogen of NR9R10 
through an atom of the heterocyde other flian the hrterocydlc atom, or R9 and Rio taken together 
with the nitrogen atom to wUch they are attached form part of a heterocyde which heterocyde is 
monocydic, bicydie, and said carbocyde and hetero^de is optionally snbstitaed; 

20 or R7 »NHOA, NHCOORii, or NHCCHO-NR^Rio; 
or R7 « 



I \ wheren-l^or3,Z=CTorN,andwhenZ><aa^,W«NHor 



% when Zf^, W is absent; 



or — N {OHoiS— WW — where n=0,l,or 2 




25 



30 wherein the R? moiety is linked either to 2 core molecoles of the Formola I to form a bis 

compound or the R7 moiety has one of its link bonds linked to the core formula of 
Formula I and ike second of its link bonds is linked to an optionally substituted phen]4 
carbo^Iic add or ester moiety thereof 

35 A = H, Ci^ alkjl, glycosyl, aralkyl, Ci^ alkanoyl or aminoalkanoyl wherein the aminoalkano}i 
group may be an aminoadd residue derived from one of the one of the 20 naturally occurring 
amino acids or tiie optically active isomers thereof, or the racemic mixtures thereof wherdn the 
amino residue is derived from alanine, arg^nine, asparagine, aspartic add, cystdne, glutamine, 
glutamic add, glydne, liistidine, isoleudne, leucine, lysine, methionine, phenyialanine, proline, 

4 0 serine, tlireonine, tryptophan, tyrosine, or valine; or. 
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A Is QHiiO«, SQ3H, or FO3H2, 

Rn = H, Cm allgrl^ Qrdoalkyl, or heterocyclic group, 

X = Caa, C-F, C-Cl, C-OBa, OCF3, &OCH3, OOCHF2, OOCFa, N or when X is eqpial to C it 
5 forms tog^er with fiie nitrogen atom of the adjacent ring an optionally sabstitnted S-membered 
rii^, 6"membered ring, 7-membered ring, containing carbon atoms and optionally Y atoms 
representing one or more nitrogen, o^gen or sulfur atoms; if the ring is snbstiitated, the . 
sobstitaent is alkyl group; 
• and their pharmaceutically acceptable salts, hydrates, polymorphs and pseudopolymorphs. 

10 

2. A method according to claim 1 ivherein the efilnx pump inhibitor has structure 2 




wherein, Rl, R2, R5, R7, X and Y are as defined fai daim 1. 

3. A method according to daim 1 wherein the efflux pump inhibitor has structure 3 

25 



30 




Structure 3 

35 

wherdn Rl, R2, R5, R7, X and Y are as defined to daim 1. 

4. A method for prophybctic treatment of an animal at risk for developing a microbial infectton 
comprising administering to the animal an antimicrobial agent and an efflux pu^p inhibitor to an 
40 amount snffident to reduce efflux pump actirity, 

wfaerdn said efflux pump inhibitor tocreases the susceptibility of said microbe to said 
antimicrobial agent, and 

45 
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10 



wberein said efflux pomp inhibitor lias tiie diemical strnctore of stractore 1 iielow: 



V. 



Sfrnctiire 1 



Wherein, 



B9 Cu6 ^SkfU C%6 cycloal^ or optionaOy snbstttated aryl, aralltyl, arylaminoalkyl, 
aryloxyaUyl, 
15 arylS(0)talkyl, where t=0,l or 2, 

or when X is C and die nitrogen atom to ^^ch Ri is linked forms an optionally snbstitnted 
4-, 5-^ 6- or 7-menibered ring with X of the adjacent ring, the ring optionally containing 
one or more hetero atoms selected from nitrogen , oxygen or sulfor atoms said 
heteroatom(s) represented by Y, preferably Ri is - CHzCHj-, CH2Y-, CH2CH2CH2-, 
20 CH2CH2Y-, CH2CH:2CH2CB[2- and CH2CH2CH2Y- where Y represents NH, O, or S. If the 

ring is snbstituted, the substitnent is Ci^ aUg^l group; 
R2« H, CHO, COOR3, or CONHR13. 

where Ria » H or the NHR13 of CX!>NHRu is the residue of one of the 20 natorally 
occurring amino adds: alanine, arginlne, asparagine, aspartic add, cysteine, glntamine, 
25 glutamic add, glycine, histidine, isoleudne, leucine, lysine, methionine, phenylalanine, 

proline, serine threonine tryptophan, tyrosine, valine or- the optically active isomers 
thereof or the racendc mixtures thereof, or combinations of these amino adds to give 
dip^tidyl, tripeptidyl or polypeptidji residues; 
Ra^" B5Ci^aIhyl,C34qrdoallgi,aryl,aralhyVarylaminoal^ 
30 ars1S(0)iaIl^ where t=0,l or 2, 

(CH^oCHOEtiO OC(K))Ri5, (CBtX.CH(R,4) C(=0)0Ri5 wherein n » 0-6, R14 = H or CH3; 
andRis^CiSs orC(CH3)3; 



or Ra is (CHg)? — B Z 

35 \_()^ 

wherein B=CH or N, and when B=CaH, Z>=NH or NCH3, and when B=N, Z^GH, O, NH, S or 
NCH3; p=0-2; q=0-2, 
40 R4= H, R4t = H, or Ri and Ru taken together arc 0x0 (=K>),ortluo(==S^ 
Rs H, Ci^ aHcyi, amino, alkylamino, or acylamino; 
R6 = H, Ci^ alkyl, halo ,amino, or hydroxy; 
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R7»OH,hal0or 

NR9 Rio wherdii R9 and Rio are the same or different and represent H» alh^l or 
(CHiOnOA, 

or R9 is H and R^ is a 4-membered, 5-membered, 6-menibered, or 7-membered carbocyclic, 
mono or bicyclic ring, or mono or bicyclic heterocyclic ung linked to the nitrogen of NR9R10 
through an atom of the heteroeyde other than the heterocyclic atom, or R9 and Rio talcen together 
with the nitrogen atom to which they are attached form part of a heterocycle which heteroeyde is 
mono^dic, bicydic, and said carbocyde and heteroeyde is optionaliy snbstitned; 

orR7 = NHOA, NHCOORi,, or NH(CH2) JiR^>Rio; 
orR7 = 



_r\- 



-ri Z— W — wheren=l,2or3,Z=CHorN,andwhenZ=CH,W=NHor 
On 

when Z=N, W is absent; 



or 




PHatt — NH— whereiiN)4,or2 



whordn the R7 moiety is Hnked eiflier to 2 core molecnles of the Fonniila I to form a hb, 
compoimd or the R7 mole<y has one of its link bonds linked to the core formiOa of 
Fonunhi I and the second of its ttnk bonds is italied to an optionally sabstltated phenyl 
carboxylic add or ester moiety l]i«eo^ 

A - H, Cm «lkyl. glycosyi, aralkyl, C„ alkanoyl or aminoalkanoyl wherein the aminoallfflnoyl 
group may be an amlnoadd residue derived from one of the one of the 20 naturafly occurring 
amino adds or the optically active isomers thereoi^ or the racemic mixtures thereof wherein the 
amino residue is derived from alanine, argimne, asparagine, aspartic add, cysteine, glntamlne, 
gbitandc add, ^ydne, histidine, Isoleucine, leucine, lysuie, methionine, phenylalanine, proUne, 
. serine, tiireonine, tryptophan, tyrosine, or vahne; or. 



A Is CAiOc SQ3H, or PQA, 

Ru « H, Cm alkyl, €3^ cydoalkyl, or heterocycBc group, 

X = CH, C-F, OCl, C-CF3, C-OCH3, C-OGBOF,, C-OCFj, N or when X is equal to C it 

forms together with the nitrogen atom of the adjacent ring an optionaDy substitnted 5-membered 
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ringy 6-membered ring 7*meiiibered ring, containii^ carbon atoms and optionaDy Y atoms 
representing one. or more nitrogen , oxygen or snlflir atoms; If the ring is substituted, tiie 
subsfltuent is aikyi group; 

and their pharmaceuticaUy aixeptable salts, hydrates, polymorphs and pseudopolymorplis. 
5. A method according to claim 4 wherein the efSnx pump inhibitor has structure 2 



10 




15 



Stmctore 2 

wherein Ri, Rj, R5, R7, X and Y are as defined in clafan 1. 
20 6. A m^od according to daim 1 wherein the efflux pump Inhibitor has structure 3 



25 




30 

Structures 

wherein Ri, R2, R«, R7, X and Y are as defined in clafan 1, 
35 7. The method of any one of claims 1-6 wherein said animal is a m am m aL 

8- A method of enhandng the antfanicrobiai activity of an antimicrobial agent agafaist a microbe, 
comprising contacting said microbe with said antimicrobial agent and an efihix pump inhibitor fai 
40 an amount effective to faihibit an efflux pump fai said microbe, 



45 



106 



wo 02/09758 PCT/INOl/00139 
wherein said efiliuc pump inhibitor lias tke dieinicai structure of structure 1 below: 



^ R4 



10 



15 




wherein, 



Structure 1 



B| » B9 Ci^ alky], €3^ cydoalkyl, or optionally substituted aryl, aralkyi, arylaminoalkyi, 
aryioxyalk}i, 

arylS(0)tal]r)^l, where t=04 or 2, 

or when X is C and the nitrogen atom to which Rt is linked forms an optionally snlistituted 
20 4-, 5-9 6* or 7-menibered ring with X of the adjacent ring, the ringV^ptionali^ containing 

one or more hetero atoms selected from nitrogen » oxygen or sulfur atoms said 
heteroatom(s) represented by Y, preferabfy Ri is - CHiCHr-s Caa^Y-, CHiCHsCHr-, 
CSSxCHzY-, CRzCRzCRtCHr- and CHzCHzCHzY- where Y represents NIB^ O, or & ffthe 
ring is substftnted, the substitnent is Q ^ allq^l group; 
25 S£» H,CHO,OOOS3,orCONHRi3, 

where R13 H or the NBRd of CONHRu is the residue of one of the 20 naturally 

/■ - ' 

occurring andno acids: alanine, arginine, asparagine, aspartic add, cystdne, glutamine, 
S^utamic add, glycine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine, 
proline, serine, threonine, tryptophan, tyrosine, valine or the optically active isomers 
30 thereof or the racemic mixtures thereof, or combinations of these amino acids to give 

dipeptidyl, tripeptidyl or potypeptidyl residues; 
Ra = H, Cm alkyl, €3^ cydoalkyi, aryl, aralkyl, arylaminoalkjril, aryloxyalkyl, 
arylS(0)tall7l, where t«=0,l or 2, 

(CH2)«CH(R,4) 0C(=O)Ri5, (CHz)»CH(Ri4) C(=0)0Ri5 wherein n = 0-6, Rj4 = H or CH3; 
35 andRi5'=^CiH5 orCiCBL^h; 

orRais ^oH,)p-Bf~^Z 

40 

wherein B==CH or N, and when B=CH, Z=NH or NCH3, and when B*N, Z=CH, O, NH, S or 

NCH3; p=a-2; q^2, 
R4 = H, R4« -H, or and R4a taken together are 0x0 (K)), or 1^0(^=43) 
R5 - H, Ct^ alkyi, amino, allcylamino, or acylandno; 
45 R6 H,Ct^all^ halo, amino, or hydroxy; 
Rye OH, halo or 
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10 



15 



45 



NS9 Rio wherdn R9 and Rio are the same or different and represent B, alkji or 
(CHOdOA, 

or R9 is H and Rio is a 4-membered, S-membered, 6-membered, or 7-membered carbocydle, 
mono or biqrdic ring or mono or biqrdie heteroqrdic ring linked to the nitrogen of NS9R10 
through an atom of the heterocyde other than the heterocyclic atom, or R9 and Rio taken together 
with the nitrogen atom to which they are attached form part of a heterocyde wliidi heterocyde is 
monocydic, bicydic, and said carbocyde and heteroq^de is optionally substftned; 

or R7 « NHOA, NHCOORu. or NH(CH2)nNR9Rio; 
orR7= I V 

1 \ ^ wheren=l,2or3,ZK3a[orN,andwhenZF<atW=NHor 

^..y when Z=N,W is absent 

or — M <6v,xS — NH — wheren=«,l,or2 




wherdn the R7 moiety is linked dther to 2 core molecules of the Formula I to form a bis 
20 compound or the R7 moiety has one of its link bonds linked to the core formula of 

Formula I and the second of its link bonds is linked to an optionally snbstitated phenyl 
carboxylic add or ester moiety thereof, 

A = H, Ci-^j alkyl, glycosyl, aralkyl, Ci^ alkanoyl or aminoalkanoyl wherein the aminoalkanoyl 
25 group may be an aminoadd residue derived from one of the one of the 20 naturally ocoirring 
ammo acids or fte optically active isomers thereof, or the racemic mixtures tiiereof wherein the 
andno residue is derived from alanine, arginine, asparagine, aspartic add, cysteine, glutamine, 
glutamic add, ^dne, histidine, isoleudne, leucine, lysine, methionine, phenjialanine, proUne, 
serine, threonine, tryptophan, tyrosine, or valine; or. 

30 

A is CfiHuOfi, SOsH, or POsH^, 

Rii = H, Ci^ alkyl, C3-6 cycloalkyl, or heterocyclic group, 

35 X = CH, C-F, C-Ca, CCHa, OCF3, &OCB3, C-OC3aFi, G-OCFa, N or when X is equal to C it 
forms together with the nitrogen atom of the adjacent ring an optionally substituted 5-membered 
ring, 6-membered riii«, 7-membcred ring, containing carbon atoms and optiona lly Y atoms 
representing one or more nitrogen , oxygen or sulfTM- atoms; if the ring is substitnted, the 
subsfituent is alkyl group; 

40 and thdr pharmaceuticaDy acceptable salts, hydrates, polymorphs and pseudopolymoiphs. 
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9. Tbemefliodof daimSwherdnsaidefBiixpiiiiqpl^^ 




10 

Stnictiire 2 

wberein Ri, Rj, R59 R79 X and Y are as defined in claim 1 . 
15 1 0. A mefho d acco r ding to daim 8 wlierein the efBnx pomp inhibitor has stmctor e 3 



.20 



25 



30 




Stmctnre 3 

wherein Ri, Ra, R5, R?, X and Y are as defined in claim 1 . 

11. The method of suppressing growth of a microbe expressing an efOox pump, comprising 
contacting said microbe with an dSiux pomp inliibitor in the presence of a concentration of 
antbnicrobhd agent bdow the MIC of said microbe, wlirdn said efflnx pump inhibitor has the 
chemical stmctore of strudnre 1 Maw: 



35 



40 



45 




wherein, 



Stmctore 1 



Ri » H| Ci^ allgl, Cs^ qr^oalfc^ or optionally snbstltated aryl, arallgl, arylaminoall^ 
aiyloxyalkyl, 
50 ai^(0)talk)1,where^4or2, 
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or wben X is C and the nitrogen atom to MrUch Rt is linked forms an optional^ substftnted 
4-, 5-, 6- or 7-membered ring with X of the adjacent rbi^, the ring optionally containing 
one or more hetero atoms selected from nitrogen, oxygen or sniftar atoms said 
heteroatom(s) represented by Y, preferablb^, Ri is - CHjCHry 
5 CHaY-, CH3CH2CH2-, CH2CH1Y-, CHzCHiCHtCHr and CH1CH2CH2Y- where Y 

represents NH« O, or S. If the ring is snbstitoted, the snbstitiaient is alkyl ^ronp; 
R}^ HyCHOyCOOSs^orCONBDEtu, 

where R13 = H or the NHRa of CONHR13 is the residae of one of the 20 natoralib^ 
occurring amino acids: alanine, arginine, asparagine, aspartic add, cysteine, gjlutamine, 
10 glutainic add, glydne, histidine, isoleudne, leucine, lysine, methionine, phenylalanine, 

proline, serine, threonme, tryptophan, tyrosine, valine or the optically active isomers 
thereof or the racemic mixtures thereof, or combinations of these amino acids to give 
dipeptidyl, tripeptidyl or polypeptidyl residues; 

15 Rj= H,C,^alI^l,C^cydoaUgrI,aryl,aralfc^,arylaminoall^l,arylo 
arylS(0)taIkyl, where t=0,l or 2, 

(CH2)«CH(R,4) 0C(=O)Ri5, (CH2)aCH(Ri4) C(=0)OR,s wherein n = 0-6, R^ = H or CH3; 
andRis^^QHs orC(CH^)3; 



20 



40 



orRals .^^H^p^q/"^ 



-{)q 

25 wherein B=CH or N, and when B=<3B[,Z?=NHorNCH3,andwhenB=N,Z<aa,0,NH,Sor 
NCH3; p=0-2; q=(>-2, 
R4 = H, R4a = H, or Ri and R*a taken together are 0x0 (=0), or thio (=S); 
R5 e H, Ci^ alkyl, amino, allq^lamino, or acylamino; 
R^ » H, Ci^ alkyl, halo ,amino, or hydroxy; 
30 R7-OH,haloor 

NR9 Rio wherein R9 and R^o are the same or different and represent H, Cue alkyl or 

(CH2)aOA, 

or . R9 is H and Rio is a 4-membered, 5-membered, 6-mmib^^, or 7-membered carbocydic, 
mono or bicydic ring or mono or bicyclic heterocyclic ring linked to the nitrogen of NR^o 
35 tlirough an atom of the heterocyde other than the heteroqrdic atom or fi^ and Rie taken togetfier 
with the nitrogen atom to which they are atbched form part of a heterocyde wUch heterocyde is 
monocyclic, bicyclic, and said carbocyde and heterocyde is optionaUy substitned; 



orRv^NHOA, NHCOORn, orNH(CHt)BNR9Rio; 
orR7= ( \ 

I ^2— W— wheren=l,2or3,ZF=CHorN,andwhcnZFCH,W=NHor 

% )t( when ZfN, W is absent; 
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or — N 




where n^OylgOr 2 



10 



15 



20 



25 



30 



35 



40 



wherein the R7 moiety is linlced dth^ to 2 core molecales of (he formnlfl I to form a bis 
coiiq[>oimd or fhe R7 moiety lias one of its linh: bonds linked to fhe core formula of 
Foimola I and the second of its link bonds is linked to an optionally substitated phenyl 
carboxylic add or ester moiety thereol^ 

A - Ci^ alkyl, glycosyl, aralkyi, alkanoyi or aminoalkanoyi wherein the aminoalkanoyl 
gronp may be an andnoadd residue derived from one of tilie one of the 20 naturally occurring 
amino adds or the opticaDy active isomers thereof, or the racemic mixtures thereof wherein the 
amino r^ldue is derived from alanine, arginine, asparagine, aspartic add, cysteine, glutamine, 
glutamic add, glycine, histidlne, isoleuclne, leucine, fysine^ methionine, phenylalanine, proline, 
serine, threonine, tryptoplian, tyrosine, or valine; or. 

A is CtfHuO^, SO3H, or PO3H2, 

Rii » H» Ci-6 allq^l, C« cydoaUg^l, or heterocyclic group, 

X « CH, C-F, C-a, C-Caa^, CXSPs, C-OOBb, C-OCBDFj, C-OCFs, N or when X is equal to C it 
forms together with the nitrogen atom of the adjacent rmg an optionally substitoted &-membered 
ring, 6-n&ranbered rii^, 7-membered ring, containing carbon atoms and optionally Y atoms 
representing one or more nitrogen, osygen or sulfur atoms; if the ring is substituted, the 
snbstituent is d^; alkyi group; 

and thdbr pharmaceutically acceptable salts, hydrates, polymorphs and pseudopolymorphs. 
12.The method of claim 11 wherein said efflux pump inhibitor has structure 2 




herein Ri, Rz, R5, R7, X and Y are as defined in claim 1 . 
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13. A mefliod according to claim 11 wherdn the efiDux pomp InMbitor has structure 3 



10 



5 




R2 



StmctoreS 



15 wherdn Ru Rz» Rs* X and Y are as defined in claim 1 

14. The method of any one of claims 11 tol3, wherdn said efflux pmn^ is a Mef A or MefE pump. 

15. The method of any one of claims 11 to 13» wherein said efBox pump is a NorA, Bmr, PmrA or 
2 0 QacA or QacB pump. 

16. The method of any one of claims 11 to 13, wherein said microbe espressing an efflux pump is a 
Gram n^ative organism-bearii^ MexAB-OprM, MexCD-OprJ, MexEF-OprM, MexXY-OprlVl, 
ARcrAB-TolC, AorEF, MarA» SoxS, or/and Tet pump/s. 

25 

17. Hie method of any one of claims 1 to 16, wherein said microbe is a bacterium. 

18. The method of daim 17, wherein said bacterium is selected from the group consisting of 
Pseudomonas aeruginosa, Pseudomonas fluorescens, Pseudonwnas addavorans, Pseudomonas 

30 alcaligenes, Pseudomonas putida, Stenotrophonionas maUophUia, Burkltolderia cepacia, 
Burkhold^ia pseudomattei, Aeromonas hydrophilia, Escherichia coU, Gtrobader freundO, 
Salmonella typldmurium. Salmonella enteHca Serovar typhimurium. Salmonella typhi. Salmonella 
paratyphi. Salmonella enieriddis. Shigella dysenteriae. Shigella flexneri. Shigella sonnd, 
Enterobacter cloacae, Enterobacter aerogenes, Klebsiella pneumoniae, Slebsidla oxytoca, SerraHa 

35 marcescens, Frandsella tularensis, MorganeUa morganii, Proteus mirabills, Proteus vulgaris, 
Providencia alcalifadens, Providencia rettgeri, Providencia stuartii, Adneiobacter calcoaceUcus, 
Adnetoba^ hamotyttcus. Yersinia enteroeoMca, Yersinia pestis, Yersinia pseudotuberculosis. 
Yersinia intermedia, Bordetella pertussis, BordeteUa parapertussis, Bordetella bronchiseptica, 
Haemophilus influenzae, Haemophilus partdnfttienzae, Haemophilus haemofyticus, Haemophilus 

40 parahaemolydcus, Haemophilus ducreyi, PasteureUa muUocida, Pasteurella haemolytica, 
BranhameUa catarrhalis, Helicobacter pylori, Campylobacter fetus, Campylobacter j^uni, 
Qmpyiobacter coli, Barrdia burgdotfen. Vibrio cholerae, Vibrio parahttemofyticus, Legionella 
pneumophila, Listeria monocytogenes. Neisseria gonorrhoeae. Neisseria meningitidis, GardnereUa 
vaginalis, Bacteroides fiagUis, Bacteroides distasonis, Bacteroides 34S2A homology group, 

45 Bacteroides vulgatus, Bacteroides ovalus, Bacteroides thettdattwmicron, Bacteroides uniformis, 
Bacteroides eggerthS, Bacteroides splanchnicus, Clostridium d^ftcUe, Mycobacterium tuberculosis, 
Mycobacterium avium, Mycobacterium intraceUulare, Mycobacterium leprae, Corynebacterium 
d^htheriae, (Corynebacterium ulcerans. Streptococcus pneumoniae. Streptococcus agalactiae, 
Strqttococcus pyogenes, Enterococcus faecaUs, Enterococcus faecium and SUqfhylococcus aureus, 

50 Staphylococcus epidermidis. Staphylococcus st^ropltyticus. Staphylococcus iniermediuSf 
Staphylococcus Ityicus subsp. hyicus. Staphylococcus Iwemolyticus, Stcpkylococcus homhus^ and 
Staphylococcus saccharolyticus, and BickettsiaprowazsekiL 

19. The method of daim 18, wherein said bacterium is sdected from the group consisting of 

55 Streptococcus pneumoniae, Streptococais pyogenes, Pseudomonas aeruginosa, Escherischia cols, 
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and SU^hylococcus aureus* 

20. The method of any one of dahns 1 to 19 wherdn said microbial infection is a bacterial 
infection and said antimicrobial agent is an antibacterial agent 



21. Hie method of dalm 20, wherein said antibacterial agent is a qoinolone* 

22. The method of claim 20, wherein said antibacterial agent is a tetracycline. 
10 23. The m^od of daim 20, wherein said antibacterial agent is a beta-lactam. 

24. The method of daim 20, wherein said antibacterial agent is a coumermydn. 

25. The method of daim 20, wherein said antibacterial agent is chloramphenicoL 

15 

26. The meth(>d of daim 20, wherein said antibacterial agent is a glycopqptide. 

27. The method of daim 20, wherdn said antibacterial ^ent is an aminogilycoside. 
2 0 28. The method of daim 20, wherdn said antibacterial agent is a macrolide. 

29. The method of daim 20, wherdn said antibacterial agent is a rifamydn. 

30. The method of daun 20, wherein said antibacterial agent is an osazolidonone. 



31. The method of any of claims 1, 4, 8 or 11 wherein said antimicrobial agent is effluxed by a 
microbe. 

32. An efflux inhibitor compound, wherdn said compound has the chemical structure 1 below: 

Re 




25 



30 



35 



40 Structure 1 

wherein, 

Ri H, Ci^ alkyl, Cye cydoalkyl, or optionally substituted aryl, aralkyl, arylandnoallqr], 
aryioxysSkfl, 

45 arylS(0)t^lg^l, where M),l or 2, 

or when X is C and the nitrogen atom to which Ri is linked forms an optionally substituted 
4-, 5-, 6- or 7-membered ring with X of the adjacent ring, the ring optionally containing 
one or more hetero atoms sdected firom nitrogen, oxygen or suUnr atoms said 
heteroatom(s) represented by Y, preferably Ri is - CH2CH2-, CH2Y-, CH2CH2CH2-, 

50 CHaCaa^Y-, CHiCHiiCHxCHr and CHsGHjCXEzY- where Y r^resents MB, O, or S. If the 

ring is substituted, the substftuent is alkyl groD^; 
Rj « H, CHO, COOR3, or CONHR13, 

where R13 « H or the NHRu of CONHRu is the residue of one of the 20 naturally 
occurring amino adds: alanine, argbdne, asparagine, aspartic add, cysteine, glutamine, 

55 glutamic add, glydne, histidine, isoleudne, leucine, lysine, methionine, phenylalanine, 

proline^ s^ine^ threonine, tryptophan, tyrosfaie, valine or the optical^ active isomers 
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25 



35 



thereof or the racemic mixtures thereof, or combinatioiis of these amfaio adds to give 
dipeptidy], tripeptidyl or polypeptidyl residues; 
Ra = H, Ci^ alkyi, C^^ cydoalkyl, arji, aralkyi, arylamlnoalkyl, aryloxyalkyl, 
aryiS(0)4allQ^I, where t=0,l or 2, 

(Ca^jOBg^i) 0C(=O)Ri5, (CH2)„CH(Ri4) C(=0)ORi5 wherein n = 0-6, R^ « H or CHg; 
andRis^CiEb orC(CH^)$i 

^()q 



wherein B^CH or N, and when B=C3B[, or NCQs, and when B=N, ZK^H, O, NH, S or 

NCH3; p=0-2; q=ft-2, 
R4= H, R4a'=H, or R4 and R4a taken together are 0x0 (K)), or tUoO^ 
15 R5 » H, C1.5 all^I, amino, alkjiamino, or acylandno; 
S« « H, Ci^ alkyl, halo ,amino, or hydroxy; 
R7»OH,haIoor 

NR9 Rio wheretai R9 and Rio are the same or different and represent ^ albyl or 

(CHOnOA, 

20 or R9 is H and Rio is a 4-membered, Smembered, 6-membered, or T-membered carl>ocycIi€, 
mono or biq^dic ring or mono or bicydic hetero^dic ring linked to the nitrogen of NR9R10 
through an atom of the heterocyde other than the heterocydic atom or B9 and Rio taken together 
i¥ith the nitrogen atom to which they are attached form part of a heterocyde wliich hetorocycle is 
monocyclic, bicydic, and said carbo^de and heterocyde is optionally snbstttned; 



or R7"NHOA9 NHCOORii, orNHCCHOnNRsRio; 
orR7 = 




Z—W— wheren=l,2or3,ZN3B[orN,andwhen2>CH,W=4<Hor 
3 0 "■'^( when Z=N, W is absent; 



or — \ \y — — wheren=0,l,or2 



wherdn the R7 moietjr Is linked dther to 2 core molecules of the Formula I to form a bis 
compound or the R7 moiety has one of its link bonds linked to the core formula of 
Formula I and the second of its link bonds is linked to an optionally substituted phenyl 
40 caiboxylic add or ester moiety thereof, 

A = £[, Ci^ aOcyl, glycosyl, aralkyl, alkanoyl or aminoalkanoyl wherein the aminoalkanoyl 
group may be an aminoadd residue derived from one of the one of the 20 naturally occurring 
amino adds or the optically active isomers thereof, or the racemic mixtures thereof wherein the 
45 amino residue is derived from alanine, arguiine, aspar^;ine, aspartic add, cysteine, glutamlne, 
glutamic add, glydne, histidine, isoleudne, leucine^ lysine, methionine, phenylalanine, proline, 
serine, threonine, tryptophan, tyrosine, or valine; or. 

A is CsHuOtf, SQ3H, or PO3H2, 
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Rii » Cm alky]^ Cj^ cycloall^I, or het^ocydic group, 

X«CH, C-F, C-d, C-CH39 CM:F3, C-OCH3, OOCHF2, C-OCF3, N or when X Is equal to C it 
forms together with the nitrogen atom of the adjacent ring an optionally snbstttoted 5-membered 
ring, 6-membered ring, 7-membered ring, containing cari>on atoms and optionally Y atoms 
representing one or more nitrogen, oagrgen or snlfiir atoms; if the ring is snbstitoted, the 
snbstitoent is alkyl gronp; 

and their pharmaceutlcally acceptable salts, hydrates, polymorphs and pseudopolymoiphs. 

33, An efflux inliibitor compound according to claim 32, wherein said compound has the 
chemical structure 2 below 




Stmetare 2 

wherdn Ri, R2, R5» R79 X and Y are as defined in claim 1. 

34. An efflux inhibitor compound according to claim 32, wherein said compound has the chemical 
structure 3 bdow 




Structures 

wherein Ri, R2» R5, R7, X and Y ar e as defined in claim 1. 
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35. An efiQux pump inbibitor of tiie Mef pump wherein said efnuz pump inhibitor has the 
Strncture 1 below 



10 



15 



20 



25 



30 



35 



40 



45 



^ R4 




Stmctorel 

wherein, 

Ri « H, Ci^ allgri, €3^ cycIoaHcyl, or optionally snbstitnted aryl» aral^ arylaminoalbyl, 
aryloxyalkyl, 

aryIS(0)taIl^ where tNI,l or 2, 

or when X is C and the nitrogen atom to wldch Ri is linked forms an optionally snbstttnted 
4-, 5-, 6- or 7-membered ring with X of the adjacent ring, the ring optionally containing 
one or more hetero atoms selected from nitrogen, ox^en or sulfur atoms said 
heteroatom(s) represented by Y, preferably Ri is - CE^CHi-, CHiY-, CHtCHzCBgr, 
CH2CH2Y-, CB^CHaCHaCHr' and CQ2CX[2CH2Y- where Y represents NB, O, or S. It the 
ring is substituted, the substituent is allc^ group; 

Rj = H, CHO, COORi, or CONHRn, 

where R13 = H or the NHRu of CONHRu is the residue of one of the 20 naturally 
occurring amino acids: alanine, arginine, aspar^^ne, aspartic acid, cysteine, glutamine, 
glutamic acid, glycine, histidine, isoleudme, leucine, lysine, methionine, phenylalanine, 
proline, serine, threonine, tryptophan, tyrosine, valine or the optically active isomers 
thereof or the racemic mixtures thereof, or combinations of these amino acids to give 
dipeptidyl, trqieptidyl or poiypeptidji residues; 

R3 ^ Hi Ci^ alkyl, Cs^ cydoalkyl, aryl, arall^ arylaminoalkyl, aryloxyalkyi, 
arylS(0)talkyl, where t=0,l or 2, 

(CH2)„CH(Rr4) 0C(=0)Ri5, (CRj^nCH(Ru) C(=0)OR,s wherein n = 0-6, Rm =^ H or CH^; 
andRis'^^CxHs orC(CH3)3; 



orRsis 



(CHJp— B 



wherdn B=CH or N, and ^en B=CH, ZHNH or NCH3, and when B=*J, Z=CH, O, NH, S or 

NCH3; p=0-2; q=0.2, 
R4" H, R4a='H, or R4 and Ria taken together are 0x0 (=0), or tliio(=^; 
R5 H, Ci^ allqrl, amino, alk^amino, or acylamino; 
R« - H, Ci^ allgrl, halo ,amino, or hydro J^y; 
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Rt*^ OH, halo or 

NE9 Rio wherein R9 and R|o are the same or diffident and represent C]^ alkyl or 
(CHa).OA, 

or R9 is H and Rio is a 4-menibered, S-mendiered, fi-membered, or 7-niend>ered carbocyclic, 
mono or biqrdie iring, or mono or bicjrclic beteroqrclic rtn^ finlced to the nitrogen of NR^l^o 
tiirongli an atom of the heterocycle other than the heterocydic atom, or R9 and R]o taken together 
with the nitrogen atom to wldch they are attached form part of a hetero^de wldch heterocyde is 
monocydic^ bicydi<^ and said carbocyde and heterocyde Is optionafly sabstitaed; 

or R7 = NHOA, NHCOORn, or NH(CH2)oNR9Rio; 
orR7« I V 

ll Z— W wheren=l,2or3,Z><3a[orN, andwhenZ«CB:,W=NHor 

15 ^( when Z^, W is absent; 

or — — NH — where n=D,l,or 2 

20 

wherdn the R7 moiety is linked either to 2 core molecules of the Formula I to form a bis 
eompound or the R? moiety lias one of its link bonds linked to the core formula of 
Formula I and tiie second of its link bonds is linked to an optionally substitnted phenyl 
25 earboxylic add or ester moiety thereof, 

A » H, Ci^ alkyl, glycos^l, aralkyl, Ci^ alkano3i or aminoalkanoyl wherein the aminoalkanoyl • 
group may be an aminoadd residue derived from one of the one of the 20 naturally occurring 
amino adds or the opticaDy active isomers thereof, or tihe racemlc mixtures thereof wherein the 
30 amino resMue is derived from alanine, arginine^ asparag^e, aspartic add, cystdne, gtutamine, 
glutamic add, g^ydn^ histidine, isoleudne, leucine, lysine, methionine, phenjialanine, proUne, 
serine, threonine^ tryptophan, tyrosine, or valine; or« 



35 



A is CMnO^ SO3H, or PO3H2, 

Rii " H, Cm alkyl, Cy^ cycloalkyl, or heterocyclic group. 



X = CH, C-F, C-d, C-CH3, C-C3F3, C-OCB^s, C-OCHF,, C-OCP3, N or when X Is equal to C It 
forms tog^er with the nitrogen atom of the adjacent ring an optionally substituted S-memb^ed 
40 ring, 6-^membered ring, 7-membered ring, containing carbon atoms and optionally Y atoms 
representing one or more nitrogen , oxygen or sulfur atoms; if the ring is substitnted, the 
substituent is alkyl group; 
• and their pharmaceutically acceptable salts, hydrates, polymorphs and pseudopolymorphs* 

45 36. The efflux pump inhibitor according to claim 35 sdected from: 
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l-^dopropyl-6-flaoro-8-metlioxy-ly4-dihyd^ pi^eridin-l-yQ-4-oxo- 
qiifaioline-3-carbo2^c add and its salts; 

5-Aiidiio-l-<7doprop^-6-flaon>-8-niethoxy-l, 4-diltydro -7-{4'-(iiieth^aitiino)'^',3'- 
dimethylplp^djuQhl-;^}-4-oxo-qiiinoline^3-<^ add and its salts; 

i-Propyl l-cydopropyI-4-fittoro^-methox^-l,4-dibydro -7-<4'"animo^'^'-dunetbyl-piperidin-l- 
yl}*4^)xd-^iiinoluie-3-carboi7late and its salts; 

n-Butyl l-cydopropyI-6-fluoro-S<methoxy-l,4-dihydro -'7-<4'-amino-3'^'-dimeth^iperidin-l- 
yl}«4-oxo-qulnQliiie-3«carbojylate and its satts; 

]£thoxycarbdiiyIiiiethyl l-cydopropyl-fi-flaoro^methoxy-l, 4'-dihydro -7-(4'-amino-3',3 - 
dimethylpiperidin-l-yI)-4-oxo-quinoiine-3-cai1]OJ^^ and its salts; 

Benzyl l-cydopropyl'^flaoro-8-methoxy'-l,4-d]liydro -7-{4'-(t-bnto^carbon^ mdnoys^^'" 
dimethylpiperidia-l<-yI}-4-oxo-quinoIine-3H^bo^^ and its salts; 

l-Cydopropyl-6-fluoro-8-methoxy-l, 4-dihydro -7-{4'-N-(t-batoxycarbonyl*-L-a]any9 
dimethylpiperidia-l-yl}-4-oxo-quinoUne-3-carboxyIic add biydrocliloride; 

l-€}ydopropyI-6-fluoro-^methoxy-l, 4-dihydro -7-<4 -L-aIan]1amino-3'^ -dfmefbylpipeKi^^ 
)-4-K>xo-qumoIine-3-carboxyiic add hydrochloride; 

l-Cydopropyl-6-fluoro-8-methoxy-l, 4-dihydro -7-(3'^'-dimethyl-4'-(t-batoxy- 
carbonylyalmylaimno)piperidin-l-yl}<4-ox(>-quinoline-^ add and its salts; 

l<:ydoprop^-6-flaoi^-methoxy-ly4-dihydro--7-(3'^'Hfi^ 
yl}«4-oxo-qiiinoline»3-carbo:r)^Iic add hydrodiloride; 

l-Cydopropyl-^flaoro-8*metlioxy-l,4Hlihydni-7-{4'-(L^^ 
yI}4-oxo-qiibioUne-3-carboxyIic add hydrochloride; 

l-Ethyl-^,8-diflQoro-l,4-dihydro-7-(4'«-ethylaniinopiperidin-l'-yQ^ qninoline-S- 
cari>ox3iic add and its salts; 

S-Aniino-lHgrdopropyl4,8-diflaoro-l,4-dihydro-7-<4'-aniino-^ piperidin -l-yI)-4H)X0- 

qafnoline-3-cari>oxyIic add and Its satts; 

5-Amlno-lH7dopropyl'^>8-diflaoro-l,4-dihydro-7-(quinadidm 
carbo^Qiic add and its salts; 

SAmino-l-cydopropyl-fi, 8-difluoro-l, 4-difaydro-7- {(lo(v5oc,6oc)^aniino^N-Iien2yI-3-azabicydo 
[3.1.0] hex-6-yl}«4-oxo-qainoIinef3-carlM>xylic add and its salts; 

l-(3'-IlnorophenyI)-6-flnoro -1, 4-dihydro -7-(4'-methylpiperazlnrl -^)-4-oxo-qoinoIine-3- 
eariios^lic add and its salts; 

l-(2/(TDifluorophen]^ <^flaoro<-l, 4-d£hydro-7- (4'-ethyianiinopiperidinrr-yI)- 4-ox!o-qainoline-3- 
cartioxylic add and its salts; 

l-(2',4'-Difluoropheiqd)-6-fhioro-5-metfa}4-l, 4-dlhydro -7-(4 -an]inop^eridin-l'-yl)-4-oxo- 
qainoline-3-carboxylic add and Its salts; 



118 



wo 02/09758 PCT/INOl/00139 

H2^4'-Dlflttoropheiiyl)-6-naora.5-methyU,4^ 
qumoIine^S-carbox^c add and its salts; 

l<Vd<>P'^<>P)^-^fluoro-l,4-dihydi^7-(3'-aiidnopy^ 
carbosylic acid and its salts; 

l-Cyclopropyl-^fluoro-l>4-diliydi^7-{(l<x:^oc,6Qc)-6-ami^ [3.1.0] hex-6- 

yl}-^oxo-ly8-naphthyridine-3-carboxy]ic add and Its salts; 

l-(2,4-Difluorophen)i) -^fluoro-1, 4-dihydro-7-(3'-anilnopyiTolldln-l'-^ 4-oxo-l,8- 
naphthyridine-3-carbojQrIic add and its salts; 

l-(2,4-DiflaorophenyQ ^S-fluoro-l, 4-dihydi^7-{(loc^x,6oc)-6-aniino-N-ben2yl-3-azablcydo 
[3.1.0]lLex-6-yi}- 4-oxo-l,8-naphthyrid]n&-3-carboxylic add and its salts; 

l-(2,4-Dmttorophenyl)-6-fluoro-l,4-dlhydro-7<3';j'-dto 
l,8-'nap]ithyrfdine'3-carboxy]ic acid and its salts; 

(RS)<±)-9-Hnoro-6, 7-dlhydr()-8-{4'-{L^ 
benzo[iJ]qiiinolizine-2-carboxylic add hydrochloride; 

7H-Pyrido[i;23-d'eI-l,4-benzoxa2ine-9-fluoro-2,3-^ 
hydroxypiperidin-l'-yrH7-oxo-6-carboxylic acid and its salts; 

7H-Pyrido[l^^-de]-l,4-benzoxazine-9-fluoro-2, 3-dihydro-3-niethyl-10- (3'-amlno methyM - 
hydroxypiperidin-l'-yi)-7-oxo-6-carboxylic add and its salt; 

l-Cyclopropyl-6, 8-diflaoro-5-metfayl-l, 4-dihydro -7-(3', 3'-dimeth3*4'-eth^mino piperidin-l- 
yl)4-oxo-^noline^-carboxylic acid and its sal^ 

l-CydopropyM,7^trifluoro-5--methyl-l,4-dihydro - 4-oxo-qainoline-3-carboxylic acid; 

(S)^.)_9-Fluoro-6,7-dihydro^ (3', 3'Miimethyl-4'-ethyIamlnopiperidiiHl-yI)-5-methyMH>x<H 
SHrbenzo[iJ]qainolizine-2-carfooxylic add and its salts; 

l-CycIopropyl-6-flnoro-l, 4-dihydro-7- (3'-aniinomethyl-4'-hydro^iperidin l-yI)-4-oxD- 
qninoIine-3*carbo2q^c add and its salts; 

l-Cydopropyl-«-flaoro-l, 4-dihydro-7- (4'Hlimethj4aniino-3'-meth3lpiperidin-l-y5-4K>x 
qainoIine-3-carboxy1ic add and its salts; 

5-Anuno-l-<ydopropyl-^fluoro-8-methoxy-l,4Hlihydro-7-{4'-cyctopro^ 
oxo-qainoliiie-3-carfooxyIic add and its salts; 

l-Cydopropyl-6-fluoro-8-methoxy-l, 4-daiydro -7-(4*-(t-butoxycarbonyl 0L)-Ala-Ala)anmio-3', 3*- 
dimethyl plperidm-l-yi}-4-oxo-qiiinoline-3-carboxylic add hydrochloride; 

5-Anilno-l-cydopropyI-6-ftaoro-8-nLethoxy-l, 4-dihydro -7-{4 -ethylaniino-3', 5'- 
dimeth}ipiperidin-l-yl}-4-oxo-qninoline-3-€arboxyIic add and its salts; 

Ethyl l-(2,4-diauoropheny0 -6-flnoro -1, 4-dihydn>-7- (4-amino-3-ethylpiperidin-l-)1)- 4-oxo-l,8- 
naphthyridine-3-carboxylate; 

l-(2,4-difloorophenyi) -^fluoro-l, 4-dihydro-7- (4-amino-3, 5-dimethylplperidin-l-ji)- 4-oxo-l,8- 
n^hthyridine-3-Garboxylic add and its salts; 
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Ethyl l-(2,4-difluoroplienyI) -^S-fluoro-S-methyH, 44lihydro-T- (4-aiiii]io-3, 3-dImefliylp^eridiii-l- 
. yO- 4-ox(Hl^iiaphthy]idine-3-carboxylale; 

(S>-(.)-9-flaoro-&7-^ydro-8- (4'-hydroxy-3'-flnoroplperidiii-l-yI)-5-mc<IiyM-^ 5H- 
benzo[iJ]qiimoliziiie*2«carbo37lic add and Its salts; 

lO-Bluoro-ll- (4.ammopiperidiii-l-yI)-3y4Hlihydro-4 (S)-mefhyl-8-oxo-2H, 8H-pyridoIi;!^fl-l^ 
beiizoxazepia-7-€arbosylic acid and its salt; 

(RSHiK> 7-dihydro-8- (trans-4'.hydroxy-3'-mefliyIpiperidin-l-j4>^S^ 5H- 
benzo[iJ](iaiaoiizine»2-carboxylic acid and its salts; 

(RSH±H> 7-diliydro-8- (cis-4'-hydroxyO'-methyIplperidin-l-y]^methyl-l-oxo-lH^ SH- 
benzoIiJ]qpainol]zine-2-carbo2ylic acid and its salts; or 

(RS)-(±)-6, 7-dihydro-8- (4'-hydroxy-3', 3'-dimediylpip«rfdin-l-.yI>-5-methyl-l-oxo-lH, SH- 
benzo[i4]qainoIizine-2-carbo2ylic acid and its salts, 

37. An efflux pump inhibitor of the NorA, Bmr, FmrA, QacA and/or QacB piunp/s wherein 
said efflux pump inhibitor has the Structure 1 bdow 



R, « H, Ci^ alkyi, Cj^ cydoallgi, or optionally substituted aryl, arallcyl, arylaminoalkyl, 
aryloxyal^l, 

aryIS(0)taIfc5^ where t=fl4 or 2, 

or when X is C and the nitrogen atom to which Ri is linked forms an optional)^ substituted 
5-, 6- or 7-membered ring with X of the adjacent ring, the ring optionally containing 
one or more hetero atoms selected from nitrogen, oxygen or sulfur atoms said 
heteroatom(s) represented by Y, preferably R, is - CH^CHr-. CaBtY-, CBbCBbCHa-, 
CH2CH2Y-, CH2CH2CH2CHr and CH2CH2CH2Y- wh«pe Y represents NH, O, or S. If the 
ring is subsfitated, the substituent is al^ group; 

R2« H, CHO, COOR3, or CONHR13. 

where R13 = H or the NHR13 of CONHRjs is the residue of one of the 20 naturaDy 
occurring amino adds: alanine, arginine, asparagine, aspartic add, cysteine, glutamine, 
glutamic add, glydne^ histidine, isolendne, leucine, lysine^ methionine, phenylalanine, 
proline^ serine, threonine, tryptophan, tyrosine, valine or the optically active isomers 
thereof or the racemic mixtures thereof, .or combinations of lliese amino adds m give ' 
dipeptidyl, tripeptidyl or polypeptldyl residues; 

Ra« H,Q^alkyl,C34!<ydoallQrl,aryl,aralkyl,ary 
aryl^O)tall^, where t=0,l or 2, 

(CH2)bCH(Ri4) OC(-0)Ris, (CB[2)«CH(R,4) C(=0)ORk wherdn n = 0-6, R14 t H or CB^; 
andRis^CzH^ orQCHa^; 




Y^^ 



Structure 1 



wherdn. 



" orRais 



(CH2)p— B 



z 
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wherein B=CH or N, and when B^=Caa, Z^NH or NCH3, and when B=N, Z=CH, O, NH, S or 
NCH3; iH)-2; 

Hi - H, Rta ='H, or R4 and R4« taken together are 0x0 (=0), or thio («S); 
5 Us = Ci^ aOsyU amino, allgrlamino, or acylamino; 
lU » Ci^alky], halo ,amino, or hydroxy; 
R7»OH,haloor 

NR5 R|o wherein Ri, and Rw are the same or different and represent H, Cm alkyi or 
(CHi)„OA, 

10 or Ra is H and Rio is a 4^membered, 5-mmbered, 6-membered9 or 7-membered carbocyclic, 
mono or bicydic ring, or mono or bicydic heterocyclic ring linked to the nitrogen of NR9R10 
tiiroagh an atom of the heterocyde other than the heterocyclic atom, or R9 and Rio taken together 
with the nitrogen atom to which they are attached form part of a heterocyde which heterocyde is 
monocyclic, bicycttc, and said carbocyde and heteroqrde is optionally snbstttnted; 



is 



25 



40 



orR7 «NHOA, NHCOORn. or NHCCHi) JOURio; 



J ^Z_VV— where n=l,2 or 3, Z=CH or N, and when Z=CH, W=NH or 



20 when Z?=N,W is absent; 

or — N — -NH — wheren=0,l,or2 



wherein the R7 moiety is linked dther to 2 core molecules of the Formula I to form a bis 
compound or the R7 moiety has one of its link bonds linked to the core formula of 
Formula I and the second of its link bonds Is linked to an optionally substituted phenyl 
3 0 carboxylic add or ester moiety thereof; 

A - H, Ci^ alkyl, glycosyl, aralkyl, Ci^ alkanoyl or aminoalkanoyl wherdn the aminoalkanoyl 
group may be an aminoadd residue derived from one of the one of the 20 naturally occurring 
amino adds or the optically active isomers thereof, or the racemic mixtures thereof wherein the 
35 andno residue is derived from alanine, argmine, asparaglne, aspartic acid, cysteine, g^utamine, 
glutamic add, glydne, histidine^ isoleudne, leucine, lysine, methionine, phenylalanine^ proline, 
serine, threonine, tryptophan, tyrosine, or valine; or« 



A is CMuOfy SO3H, or POaHz, 

Rii = H, Ci-6 alkyl, C3-6 cycloalkyi, or heterocyclic group. 



X = CH, C-F, C-C3, C-CH3, C-CF3, C-OCHa, C-OCHF,, C-OCF3, N or when X is equal to C it 
forms together with the nitrogen atom of the adjac^t ring an optionally substituted S'membered 
45 ring, 6-membered ring, 7-menibered ring, containing carbon atoms and optionally Y atoms 
representing one or more nitrogen , oxygen or sulfur atoms; if the ring is substituted, the 
substituent Is alk^i group; 

and their pharmaeeutlcally acceptable salts, hydrates, polymorphs and pseudopolymoiphs. 

5 0 38. The eCQux pump inhibitor according to daim 37 sdected from : 

l-Ettiyi-6-ffaioro-l, 4-dihydro -7-(l', 2',3',4'-tetrahydroisoquinolin-2-yO-4-oxo-quinoUne.3- 
carboxylic add and its salts; 

l-Etiiyl-63-fIuoro-l, 4-dihydro -7-<4'-aceto^iperidin-l-yQ-4-oxo-qainoline^3-cariM>xylic add 
55 and its salts; 
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l-£tli]44i,8-flaoro-l, 4-dihydro -7-(4'-{2H2'-oxazoIldhi-l-yO ^yl} plpcra!dn.l-5^)-4^xo- 
qoiuoline-S-carbos^lic acid and its salts; 

l-£thyl-6, 8"diflaoro-l, 4-diliydro -7-{(loc^QC,6oc)-6-aiiuno-3-a2abicyclo I3.1.0]-hex-3-)iH-oxo- 
qninoIine-SH^riio^c add and its salts; 

S-Amino-l- ethyl -6, 8*d]fluoro-l, 4-diIiydro -7-(3'-amino-5'-methyl pyrrolidiii-l-yl)-4-oxo- 
qiiinoIine-3-carboxyIic acid and its salts; 

S-Amino-l- eihyl-6, 8-diflaoro-l, 4-dihydro -7-<4'--anihiopl^eridiiHl-yI)-4^xo-qabioIine-3- 
carboxylic acid and its salts; 

S-Amino-l- ethyl -6, S-diQaora-l, 4-dihydro -7-{4'-(ac^mido) p{peridin-l-yl}-4-oxo-qninolbie-3- 
carboxylic add and its salts; 

5-Ainino*l- ethyW, 8-difinoro-l, 4-dihydro -7-{(la^oc,6flC>-6'-(t-biitoxycarbonyI amiB0>'3- 
azabicyclo [3 J.O]^ex-3-)i}-4-oxo-qninoIhie-3-carbo:[i^c add audits salts; 
l-Cyclopropyl-6-flaoro-1^4-dihydro-7-(3'-acetainldo-5'-meth^^ 
carboxylic add and its salts; 

l-Cydopropyl-6-fluoro-l,4-dlhydro-7-(3'-aniino-5'-methj1py^ 
carboxjrlic acid and its salts; 

14:;yclopropyl-^flaoro-ly4-dihydro-7-(4'-acetoxypiperidin-l-yQ-^ 
add and its salts; 

l-Cyclopropyl-6-flaoro-l,4-dihydro -7-{4'-(dimetii]ianuno) piperidin-l-yI>-4-oxo-qainoiine-3- 
carboxylic add and its salts; 
l-Cyclopropyl-6-fluoro-lAdihydro-7-(3'^'Hlnneth 
acid and its salts; 

l-Cydopropyl-6-flaoro-l, 4-dihydro -7-(4'-hydroxy-3'^'-dfanethylplperidln.l-yl)-4^)xo-quinoM 
3-carboxyttc add and its salts; 

l-Cyclopropyl-6-fluoro-l, 4-dihydro- -7-(3', 4', 5'-trimethyi pipera2in-l-yI>-4-oxo-quinoIine-3- 
carboxylic add ajad its salts; 

l-CydopropyI-6-flaoro-l, 4-dihydro- 7-(3', 5'-dimethylr4'-ethyl p4>eraan-l-yI)-4-oxo-qainoIine-3- 
carboxylic acid and its salts; 

l-Cydopropyl-6-flttoro-l, 4-dihydro-5-methyl- 7-(4'-ethoxypiperidin-l-yI)-4-oxo-quinoline-3- 
carboxylic add and its salts; 

14:!yclopropyl-6-llaoro-l, 4-dihydro-S-methyl- 7-(3', 3'-diniethylpipcrazin-l-yl)-4-oxo-quinoline-3-' 
carbox)1ic add and its salts; 

l<!ycloprop)4-6-lluoro-8-methoxy-l,4-dihydro-7-{4Hdimetfr^l^^ 
oxo-quinoline-3-carfooxyIic acid and its salts; 
l-Cyclopropyl-641uoro-8-methoxy-l/l-dihydro-7<4'-hydroxy-3'-^^ 
qninoline-iS-carfooxylic add and its salts; 

l-Cydopropyl-6.fluoro-8-methoxy-l,4rdihydro-7-(4'-hydro:qr-3'^ 
qalnoline-3-carbox^c add and its salts; 

. l-Cydoprop5i-6-fluoro-8-methoxy-l/l-dihydro-7-(4'-hydroxy-3'^'-d^ piperidin-l-yQ^xo- 
qninoIine-3-carboxylic add and its salts; 
l-Q^doprop)i-d-fluoro-8-methoxy-l/*-ihydro-7-(3-methylpi 
carboxyUc acid and its salts; 

5-Anilno-l-cydopropyl<^ftnoro-8-methoxy-l,4-dlhydro-7-(ds4-amino-3',^^ 
yl)-4-oxo-qninoline-3-carbo3^c acid and its salts; 
l-Cydopropyl-6,8-difluoro-5-meth)i-l,4-dihydro-7-(4-hydr^ 
oxo-qnino]ine-3Hcarfooxylic add and its salts; 

5-Amino-l-cydopropyi-6y8-diflnoro-l54-dihydro-7-(S'amino-2'-methylrpyrr^ 
qiiinoline-3-carboxyiic add and its salts; 

S-Amino-l-cydopropyl-6, 8-diflaoro-l, 4-dihydro -7-{3'-(L-Ala-lr-Ala) amino pyrrolidin-l-yI}-4- 
ox<Hpiinoline-3-carboxylic add and its salts; 

5-Amino-l-cycIoprop}i-6, S-dliluoro-l, 4-dihydro -7-{4H^>^but}iainino) piperidin-l-jrlH-oxo- 
qainoKine-3-carboi^c add and its salts; 

5-Amino-l-^dopropyl-6, 8-diflaoro-l, 4-dihydro -7-{4'-(t-bnto:qrcail)on;^L-Ala-L- 
Ala)aminopl^eridin-l-]4}-4-oxo-qainoline-3-earboxyfic add and its salts; 
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S-Amino-l-cyclopropyl-fiy 8-diflaoro-l, 4-dihydro -7-(4 - propionoxy piperidin-l-yI)-4-oxo- 
qiiliioIine-3*carbosylic add and its salts; 

^Aiiiiiio-l-cyclopropyl-6, 8-diflaoro-l, 4-diIiydro -7-(4'-hydroxy-3';3'-dimethyl«piperidin-l-yl>4- 
oxo-quinoIine-S-carboxjAc add and its salts; 

5-Amino-l-cyclopropyI-4,8-dlflaoro-l, 4-dihydro-7-{4'-(l-pyrroIidin^ pipeiidiii-l-yl)-4*oxo- 
qiiinoIine-3-^boxyIic add and its saits; 
5-Amino-l-€ydopropyl-(S,8-<MQoro-lAdihydro-7-{4'-[0^ 
)i}-4-oxo-qainoIine-3-cari>oxylic add and its salts; 

5-Amino-l-cydopropy!-6, 8-diflnoro-l, 4-diliydro -7-{(l^',2', 6',6'-pentamethyl piperidin-4- 
vyl)inethylamino}-4-oxo-qainoIine-'3-carboxylic add and its salts; 

5-Aniino-l-cydopropyl-ti,8-diflaor(Hl) 4-diliydro «-7-(3'^'-dim<^hyI moipholin-l-yl>4-oxo- 
qainoline-3-carboxylic add and its salts; 

5-Aniino-lH:ydopropyI-6, 8-diflaoro-l, 4-diliydro -7-(4'-cydopropyl pqperazin-l-yl>4-oxo- 
qainoline-3-earboxylic add and its salts; 

5-Anilno-l-cydopropyl-6, 8-diftnoro-l, 4-dihydro -7-(3', 5'-dimetIiyI-4-pivaloyl piperazln-l-j*)-4- 

oxo-qainoIine-3-carbo^lic add and its salts; 

Ethyl 6,8-Difluoro-7K4-hydroxypipeiidin-l-y15-Hl-pliettyl^ 

qoinoIine-S^carboxylate; 

1- (2'-Trifluoromethjiphenyl) -6-fluoro-l, 4HU]iydro- -7-(3', 3', 4'*trimetiiyl p^enudn-l-yjO-4-oxo- 
qttinoIine-3-carboxylic add and its salts; 

5-Amino-l- (2'-ti1flnoromefliylpheny!)-6,8-difluoro-l, 4-dihydro -7-(morpholin-l-y1)-4-oxo- 
qainoline-3-carboxyIic add and its salts; 

S-Amiho-l- (2'-trifluoromethylphenyI) -6, 8-diflaoni'l, 4-dihydro .7-(3',5'-dimethylmorpholin-l- 
yQ-4-oxo-qninoIine-3-€arboxylic add and its salts; 

S-Amino-l- (2'4riflnoromethylphenyO -6, 8-difluoro-l, 4-dihydro -7-(3',5'-dnnethyl piperazinyI-1- 
y]^^oxo-quinoIine-3-carbo2^1ic acid and its salts; 

5-Aniiho-l- (4'-^arifluoromethyIphenyI) -d, 8-difiaoro-l, 4-dlhydro -7-(J'-amfaiopyrrolidin-l-y]H- 
oxc-quinoline-3-carbox]iic add and its salts; 

1- (4'-FIuorophenyl) -6-fluoro-l,4-dihydro -7-{4'-€thylanuno)piperidin-l-yI)-4-<>xo-qninoline^ 
carboxylic add and its salts; 

1- (2',4'-DiflnorophenyI) -6-fluoro-l, 4-dihydro-7-(3', 5'-dimethyl piperidin-l-yl>4-oxo-qainoline- 

3-carboxylic add and its salts; 

S-Amino-l- (2',4'-difluorophcnyI) -6, 8-diflaoro-l, 4-dihydro -7-(3'-hydroxy-5'-mefliylpyrroIidin-l- 
yl).^xo-qninoIine-3-€arboxyIic add and its salts; 

S-Ambio-l- (2S4'-diflaorophenyO -6, 8-diflnoro-l, 4-dlhydro -7-(3'^'-dhnethyl piperazinyH-yl)-4- 
oxo-qninoIlne-3-carboxylic add and its salts; 

l-Cydopropyl-6-flaoro-l, 4-dihydro -7-{(3'-aminoethoxycarbonyQpyrroUdin-3-yl}-4-oxo- 
naphthyridine-3-carbo}g1ic add and its salts 
l-Cydoprop}l-6-flnoro-l/l-dihydro-7-<pyrroUdin-3-yl-aniino)^^ 

add and its salts; 

1- (2',4'-DiflnorophenyI) -6-flnoro-l, 4-dihydro -7-(pl^cridin-4-yl-amino)-4-oxo-naphthyridine4- 
carboxylic add and its salts; 

Ethyl-1- (2',4'-diflnoropheny0 -6-flnoro-l, 4-dihydro .7-{[loc,5«,6«l-3-N-faen2yl-3- 
azabicydo[3.1.0]hex-6-yl-aniino}-4H>xo-naphtfa]nridine-3-carb and its salts; 
l-(2,4-difluorophenyO-<-flnon>-7-<l-phenyI-4^,6J-tetrahydropyra2olo 
[43-c]pyridin-l-yl-l, 4-dihydro-4-oxo-l, 8-naphthyridine- 3-€arboxylic add and is salts; 
(S)-(.>.9-Flnoro-6,7-dihydro-H4''^arboxanddopiperi^l-y^ 
benzo[iJ]qainoIizine-2-carboxy]ic add and its salts; 
(RH+>9-Mnoro-6,7-dihydro-8-<4'-hydroxypiperidin-l- 
benzo[iJ]qamo&dne-2-carboxylic add L-arginhie salt; 
(S)-(-)l9-FlQoro-6,7Hlihydro-8-(4'-hydroicy-3'^'-dim^^ 
benzo[iJ]qninoUzin&-2-€art)Oxylic add and its salts; 
(S)-(.)lN-methylpiperidm-l-yl-9-flnoro-6J-dihydro-H4-^^ 
lH,5H-benzo[i4]qainolizhi6-2*carbo:8ylate; 
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(S0K-)-Morpholinoelhyl-!^fhioro-€,7-dihydro^^ 
beiizo[y Iqainoliztne^i-carbozylate and its salts; 

Ethoxycarbonyimethyl (RH+>- 9-flaoro-€,7<^ydro-^4'-hydroxypiperidin>l-yO-5-methyM^^ 
lH^-beiizo[y]qaiiiolizine-2-c^ 

N-l-{7-(l-cycloprdpyI-6-flnoro-l, 4-dihydi^-4-oxo-q[ainoIine-3H:arboxyIic acid)}-N-3-aiiilno-{7-(l- 
(2^4-dKflaon)phenyQ-6-flaoro-l,4-dihydro-4-oxa-l,&^ add)}- 
pyrrolidine; 

N-l-{7-{l-cydopropyI) -6-fluoro-l, 4-dihydro-4-oxo-l, S-naphthyridine- 3-carboxylic adiQ}-N-3- 
aiiiiiio-{7-(l-cydopropyQ -6-fluoro-l, 4-dihydro-4-oxo-l, S-naphthyridine- 3-carboxyIic add)}- 
pyrrolidine; 

N-l-{7-(l-cydopropyI) -6-flaoro«l, 4-dihydro-4-oxo-l, 8-*naphfhyridine- 3-cariioxylic add)}-N-3- 
a]nino-{7-(l-cydopropyl-6,8-diflaoro-S-amino-l, 4-dUiydni-4-oxo-qnino]lne-3-carboxylic add)}« 
pyrrolidine; 

N-l-{7-(l-cydopropyi-6-flttoro-l, 4-dihydro-4-oxo-l, S-naphthyridine- 3-carboxylic add)}-N-4-{7- 
(l-€ydoprop)i-6,8-difluoro-5-amino-l, 4-dihydro-4-oxo-qiiinoline-3-Garbox3iic acid)}-pipera2jne; 
N-l-{7-(l-€ydopropyi-6-flaoro-5-methyl-l,4-dihydro-4-oxo-qii^ add)}-N-3- 
amino-{7-( l-(2,4-diflaorophenyl) -6-flaoro- 1, 4Hdihydro-4-oxo-l, S-naphthyridine-3-carboxylic 
add)}-pyrroIidine; 

N-1- {7-(l-e}rdopropyI-^flnoro-5-methyl-l, 4-dihydro-4-QXO-q[ninolone-3-carboxyIic add)}-N-4- 
amino {7-(l-cydoprop^-6,8-difliioro-5-amino-l, 4-dihydro-4-oxo-qninoIine-3-carboxylic add)}- 
piperidine; 

N-1- {7-(l-Qrdopropyl-6-flaoro-5-methyl-l, 4-dihydro-4-oxo-qninolone-3-carbojgrIlc add)}-N-3- 
amino{7-(l-qrd0propylr6,8-diflaoro-5-aniino-l, 4-dihydro-4-bxo-qainollne-3-carboxylic add)}- 
pyrrolidine; 

N-1- {7-(l-(2,4-difluorophenyI) -6-flnoro-l, 4-dihydr<Mt-oxo-l, 8-naphthyridine- 3-carfooxyIic 
add)}-N-4- {7-(l-€ydoprop3d-6-aaoro-l, 4-dihydro-4-oxo-qvinoIine-3-carboxylic add)}*- 
piperazine; 

N-3-az^ycydo{7-(l-(2)4-difluorophenyl)-6-fluoro-l,4-dlhydr(H4-oxo-l^nap 
carboxylic adcQ}-[l(x:^oc,6<x:]-N-6-amino-{7-l-(2/l-dMuorophenyQ-6-flaoro-l,4^^ 
naphthyridine-3-carboxylic add)}-[3.1.0] hexane; or 

N-1- {7-(l-Gydopropyi-<i,8-diflaoro-5-anuno-l, 4-dihydro-4-oxo-qainolon&-3-carboj;ylic add)}-N- 
4-amino-{ethyl 2^,6-trifluorophenyl-4-cariio}ii^te}-piperidine. 



39. An efflux pump inhibitor of the MexAB-OprM, MexCD-OprJ, MexEF-OprM, MexXY-OprM, 
AcrAB-TolCy AcrEF, Mar A, SoxS and/or Tet pump/s, wherein said efflux pump inliibitor has 
the Structure 1 below 




Structure 1 

wherdn^ 

Ri - H, Ci^ aligrl, cydoaDcjl, or optionally substituted aryl, aral^i, arj^andnoallqrl, 
aryIS(0)«aI]g^ where ^4 or 2, 

or when X is C and the nitrogen atom to wliich Ri is linked forms an optionally substituted 
4-, 5-, 6- or 7-membered ring with X of the adjacent rii^, flie ring optionally containing 
one or more hetero atoms selected firom nitrogen, oxygen or sulfiar atoms said 
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heteFoatom(s) represented by Y, preferably Ri is - CXEjCHr, CE^Y-^ CHsCHaCHrs 
CH3CH2Y-, CHiCHiCHiCHr and CHjCHiCHiY- where Y represents NB^ O, or & If the 
ring is sabstitnted, the snbstituent is alk^ group; 

Ra= H, CHO, COOR3, or CONHR13, 
5 where Ru = H or the NHRu of CONHRia is the r^dne of one of the 20 naturally 

occurring amino acids: alanine, arginine, asparagine, aspartic add, cysteine, giatamine, 
giutamic acid, glycine, hlstidine, isoleadne, leucine, lysine, methionine, phenylalanine, 
proline, serine, threonine, tryptophan, tyrosine, valine or the optically active Isomers 
thereof or the racemic mixtures thereof; or combinations of these amino adds to give 
10 dipeptidyl, tripeptidji or polypeptidyl residues; 

B3 - H, C]^ allqrl, i^doalk^ aryl, arallqi, arylaminoallQl, aryloxyalkyl, 
arylS(0)iallQ4, where or 2, 

(CHj)nCH(RM) 0C(=0)R,5, (C3B[2).CH(Ri4) C(«0)ORm wherdn n « 0-6, II14 " H or CB3; 
andRis^CzHs orC(CH3)3; 

15 / . 

''^"^ — <ch,)p-b; > 

^)q 

20 wherein BKM or N, and when B<3B[,Z>=NHorNCH3,andwhenBHN[,Zr<:H^ 
NCH3; p=0-2; q=0-2, 
R4 = E^R4a'=H,orR4andR4atakentogdherareoxo (=0),ortfaio(^; 
R5 » H,Ci^aIkyl, amino, alhylamfaio, or aqiamiiio; 
R« = H, Ci^alkyl, halo ,amino, or hydros 
25 R7«OH,haloor 

NR9 R|o wherein R9 and Rio are the same or different and represent H, attyl or 

or R9 Is H and Rio is a 4-membered, 5-membered, 6-membered, or 7-membered caiboqrdic, 
mono or bicydic ring, or mono or bicydic het^ocydic ring linked to the nitrogen of NR9R10 
3 0 through an atom of the heterocyde other than the heterocyclic atom, or R9 and Rio taken together 
with the nitrogen atom to which fliey are attached form part of a heterocyde which heterocyde is 
monocyclic, bicydic, and said cariiocyde and heterocyde is optional^ snbstitned; 



35 



40 



orR7=NHOA, NHCOORn, or NHCCHOit^RoRio; 
orR7 = 



I — V 

A 2— W— wheren<,2or3,Z><HorN,andwh»ZF<3BtW=NHor 

()t( whenZFN,W is absent; 




or — fs| p^2W NH where n^,l,or 2 



45 wherdn the R7 moiety Is linked either to 2 core molecules of the Formula I to form a bis 

compound or the R7 moiety has one of its link bonds linked to the core formula of 
Formula I and the second of its link bonds is linked to an optionally substxtated phenyl 
carboxylic add or est^ moiety thereof 

50 A = H, Ci^ alkyl, glycosyl, aralkyl, Ci^ alkanoyl or aminoalkano^ wherein the aminoalkanoyl 
group may be an amhoioadd residue derived from one of the one of the 20 naturally occurring 
amino adds or the optically active isomers thereof, or the racmic mixtures thereof wherdn the 
andno residue is derived from alanine, argfnine, asparagjhie, aspartic add, ^steine, gihitamine, 
^utamic add, glycine, hlstidine, isoleudne, leucine, lysine, methionine^ phenylalanine, proline^ 

5 5 serine, threonine, tryptophan, tyrosine, or valine; on 
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A is CtfHuOfi, SQA or IfOAf 

Ru = H, Ci^ alkyl, C3-6 cycloalkyi, or heterocyclic group, 

X = CH, C-F, C-CI, C-CH3, C-CF3, C-OCH3, C-OCaBDFa, C-OCF,, N or when X is equal to C it 
forms together with the nitrogen atom of the adjacent ring an optionally snbstitnted 5-membered 
ring, d-membered ring, 7-nienibered ring, containing carbon atoms and optionally Y atoms 
representing one or more nitrogen, os^gen or sulfur atoms; if the ring is substituted, the 
substitnent is Ci^ allcyl group; 

and their pliarmaceutically acceptable salts, hydrates, polymorplis and pseudopotymorphs. 
40. The efDux pump inliibttor according to claim 39 selected fronu 

l-Cycloprop3i-6-fluoro-l, 4-dihydro-5-methyl- 7-(4 -methoxypiperidin -l-yQ-4-oxo-quinoline- 
S-carboxylic acid and its salts; 

7-Bromo-l«<yclopropyl-^flnoro-5-methyI-l,4-dihydro-4-oxo-quinoline-3-<^ acid and 

its salts; 

l-Cyclopropyl-6-fluoro-*-metho35^-l, 4-dihydro -7-(4'-amlno-3'-methylpiperidin-l-y^-4-oxo- 
qninoline-3H!arbox^lic add and Its salts; 

5-Amino-l-cyclopropyl<^fluoro-^metfaosy-l,4-dihydro-7-<4^aniino-3'^^ 
4-oxo-quinoline-3-cari}OX3ilc add and its salts; 

S-Amino<-l-cydopropyl-^fluoro-8-methoxy-l,4-dihydro -7-{3,3<4im^]i[-4'-ethylamino 
p^eridin-l-yl}-4-oxo-qnInoIfne-3-carbos^c add and its salts; 

14::ycIoprop^6-fluoro-fr-metho2y-l,4-diIiydro-7-<4'- 
o»>-quinollne-3-carboxylic add and its salts; 

l^:!yclopropyl-6-fluoro-8-me1hoxy-l,4Mlihydro-7-^4^dimeth]1ani^ 
qainoline-3-carboi7ttc add and its salts; 

l-<:;ydopropyi-6-fluoro-8-metho374y4-difaydro^^ 
qninoline-S-carboxyiic add and its salts; 

l-<::!ydopropyl-6-flhiofo-8-methoxy-l,4Hlihydro-7-<3',^^ 
oxo-qninoline-3-carboxylic add and its salts; 

l-<Pydopropyl-63-difluoro-S-methyl-l/t-dihydro^ 
yI>-4Kftxo7qainoIine-3<carboa7lic acid and its salts; 

5- Amin <w1wypJnprnp3HUIijft-difinoro-ly4^dihydro-7^^ 
4-oxo-quinolin&*3-carboxylic add and its salts; 

l-Ethyl-^,SHliffaioro-l,4-dihydro-7*<3'-5'Hlhneth^^ 
add and ffs salts; 

l-<:;ydopropyl-6-ftnoro-1^4-dihydro-7«<4''^y]r3 -m^ylp 
carbo^glic add and its salts; 

l-Qfdoprop3l-6.£hioio-l/Mihydro-7-<}'-5''^^ 
3-carbox3^c add and its salts; 
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l-Ethyi-lS, 8HlIflaoro-l, 4-dihydro-7-{(l<>c^QC^ac)-6'-aiiiino-3'-^^ [3.L0] hex-3'-yl}-4- 
oxo-qolnoIine-S-earboxylic add and its salts; 

S-Aiiiino-H2'^'-^uorophenyI)-6,8-dIfluor^^ 
gidiiolbie-3-carboxyIic add and its salts; 

5-Amino-lH7dopropyl-6,»^aoi^M-4ihydn^ pyrrolidin-S- 
yl}-4-oxo-qiiinoIine-3-cartK»xyIic add and Its salts; 

l<!ydopn>p^-6-flnoro-ly4-dihydro-7-<pyiToUdin-3'-:^^ 
carbosylic add and its salts; 

l-^2S4^-I)ffluorophettyO-6-fliioro-lAdikydnH7^piperi 
carbozylic add and its salts; 

l-Cydoprop]4-6-flaoro-l, 4-diliydro -7K4'-aniino-3'-ethylpiperidin-l-yI)-4^ 
3-carboa^c add and its salts; 

(S)^.)^.FIaoro-6^7Hlihydn>-»<4'^^^ 
benzoIi|j]qninolidne-2-carbozy]ic add 0.2 hydrate; 

(S)^-).9LFlaon>-6,7-dihydn>^ 
benzopgj]qainolidne-2-carboxylic add, dioline salt; 

(SH-)-9-^o>^7-dihydro-«K4-bydroxyp^e 
baizo[y]qaino]izine-2-carbo^lic add, l-hydro^ethylpynnolidine salt 

(S!H->-9-Flttoit>-fi,7-dfhydro*(4'-hy^ 
benzo[U]quinoli2dne-2-carlioxyIic add, diethanolamine salt; 

(S)^.).9LFluonMS,7<4iIiydro-8>(4'-hydr^ 
bai2»[fJlquliioli2jite-2-carbozylate. L-ldstidine salt; 

^tSH±)-5^'l'ioJf<>-^>'''^y*'"^{'*^ piperidin-l-yl}-5-mctliyl-l-oxo- 
^ lB^-benzo[iJ]q^olizlne-2-carboxyUcaddhydrocUori^^ 

([tS)-(±)-!^FhionH},7-^ydro-8-{4'-C^^ pip«rldin-l-yl}-5-methyH-oxo-lH,5H- 

b»zo[iJlqninolizine-2-€ari}oxyIic add hydrodiloride; 

(±)-9-Fluoro-6J-^ydro-«-{4'-(Lrlencyloxy)pfpe 
benzoPJ]qolnoIizuie-2-carboxyIic add hydrochloride; 

(-)-9-Ftaoro-6,7-4mydro-8-{4'-<D-leacylo3fy)piperidin-^ 
benzo[ijlquinoli2ine-2-€arboxylic add hydrochloride; 

(S)^.).9-Muoro-<,7-dmydro-8^4'-<L-alanyloxy)piperidin-l-^^ 
benzo[y]qain6Iizme-2-carbox3lic add hydrochloride; 

(SH->Morpholmoeth34.9-fluoro-&7-^ydro-8-(4'-hydnixy^^ 
lH,5H-benzo[iJlqiiinoMne-2-carboxylate and its salts; 

(RH+)-8j9Hlffluoro-6,7-<imydr(H5-methyW (S- 
phenylalan^-S-lysme methyl esterjcarboxamide; 
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CRJS><±)-9-Flaoro^,7-dihydro-8<^ 
lH,5H4)eiizo[iJ]qiiinolizi]ie-2-carboigrlic acid and its salts; 

(RSH±)-9-Muoro-6,7^Ilhydi^^ 
lH,5H4)eiizo[iJ]qiiinolizine-2-€art>oxyIic add and its salts; 

(S)<->5-Fluoro-6>7-^ydro^traM-4'^^^ 
lH,5H4>enzop^i]qiiinoIizin&-2-€arboa^ add and its salts; 

7H-PyridoIlA3-de]-l»4-benzoza2itte-9-flnoro-23-^ 
eth]^iperidin-r-yI)-7-oxo-6-€arbo37iic add and its salts; 

10-E1aoro-lH(lQc,5ac,6oc )-6.amino-3-azabicydo[3 J.01hex-3-yl]-3/t-di^ 

oxo-2H^-pyrido[i;23-ef]-l,54)enzozazq>lne*7-€art add, hydrochloride; 

41. A pharmaceutical compositton effective for treatment of an infection of an animal by a 
microbe, comprising an efOox pump Inhibitor and a pharmacentically ac^ptable carrier, 
wherein said efiQux pump inhibitor has the chemical structure of structure 1 bdow: 




Structure 1 

wherein, 

Ri= H, Ci^ aliqrl, Cs^ cydoallqi, or optionally substituted aryl, aralkyi, arylaminoaUQ^l, 
aryloxyalkyi, 

arylS(0)taJk34, where t=0,l or 2, 

or when X is C and the nitrogen atom to wliich Ri is linked forms an optionally substituted 
4-^ 6- or 7-m«nbered ring with X of the adjacent ring, the ring optionally containing 
one or , more hetero atoms selected from nitrog^ oxygen or sulfur atoms said 
heteroatom(s) represented by Y, preferably R, Is - CHjCHj-, CHaY-, CaaiCHzCHi-, 
CHzCHjY-, CELtdEkCELzCEr and CHiCHjCHzY- where Y rqiresents NH, O, or S, If the 
ring is substituted, the substitumt is Ci^ alk^ group; 

R2« H,CHO,CX)OR3,orCONHRi3, 

where R^ = H or the NHRu of CONBRu is the residue of one of the 20 naturally 
occurring amino adds: alanine, arginine, asparagine, asparttc add, cystdne, glutandne, 
glutamic add, glycine, histidine, isoleudne, leudne, lysine, methionine, phenjdalanine, 
proline, serine, leonine, tryptophan, tyrosine, valine or the optically active isomers 
thereof or the racemic mixtures thereof, or combinatbns of these amino adds to give 
dipeptidyl, tripeptidyl or polypeptidyl residues; 

R3= H, Ci^ all^l, cydoalkyl, aryl, aralkyi, arylaminoalkyl, arylo:qralkyl, 
arylS(0)taII^ where t=0,l or 2, 

(CH2).CH(Ri4) OC(=0)Ris, (CaB[2)uCH(Ri4) C(=0)ORis whwem n = 0-6, Ri4 = H or CH3; 
andRis»C2% orC(CH3]b; 



orRais _^cH^_B \ 
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when»in&=CHorN,aiidwlie]i BKaa[,2NNHorNCH3,attdwhcnB^N,ZF<:H,0,M^ 

NCH3; p=«-2; q=0-2, 
R4 « H, R4a = H, or R4 and R4, taken together are 0x0 (==0), or thlo (=S); 
R5 - H,Ci^alky!,aniino,alIgrlammo,oracyIa]^ 
5 H, Ci^ alkyi, balo ^amino, or hydroxy; 

Rr-OB^lialoor 

NR9 Rio wherdn R9 and R]o are the same or different and represent H, alkyl or 
(CHa)oOA, 

or R9 is H and Rio is a 4-menibered, 5-membered, 6-memi>ared, or 7-nieinb^^ carbocydic, 
10 mono or bicyciic ring, or mono or bicycKc heterocyclic ring linked to the nitrogen of NR9R10 
tliroagh an atom of the heterocyde other than the heterocydic atom, or R9 and Rio taken together 
urith the nitrogen atom to "wldch they are attached form pait of a heterocyde which h^roqrde is 
monocyclic, bicyciic, and said carbocyde and heteroqrde is optionally sabstitued; 

15 or RT^NHOA, NHCOORii, or NHCCQOiiNKoRio; 

• orRr* I V 

I ^2— W— wheren=l,2or3,ZN:HorN,andwhenZKIH[,W«NHor 

^( yf^ when Z=N, W is absent; 



20 
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40 




or — fyuis — MM — wheren«0,l,or2 



wherein the R7 moiety is linked either to 2 core molecules of the Formula I to form a bis 
conqponnd or the R? moiety has one of its link bonds linked to the core formula of 
Formula I and tibe second of its link bonds is Bnked to an optionally snbstttuted phenyl 
carboxjiic add or ester moiety thareof^ 



A = H, Ci^ alkyl, ^ycosyl, arallql, alkanoyl or aminoalkanoyl wherein the aminoalkanoyi 
^oup may be an aminoacid reddue derived from one of the one of the 20 naturally occurring 
amino adds or the optically active isomers thereof, or the racemic mixtures thereof wherein the 
amino residue is derived from alanine, arginine, asparag^e, aspartie add, ^tdne, glutamine, 
35 glutamic add, g^ydne, histidine, isoleudne, leudne, tysine, methionme, phenylalanine, proline, 
saine, threonine, tiTptophan, tyrosine, or vahne; or. 
A is C$HiiO«, SQA or FQsHj, 



Ru = H, Ci-6 alkjl, Ca^ cycloalkyl, or heterocyclic group, 



X « CH, OF, C-Ca, C-CH3, OCF3, C-OCH3, C-OCHF2, OOCFj, N or when X is equal to C it 
forms together with the nitrogen atom of the adjacent ring an optlonaUy substituted S-membered 
ring, 6-membered ring, 7-mMnbered ring, containing carbon atoms and optionally Y atoms 
representing one or more nitrogen , oxygen or sulfiir atoms; if the ring is substituted, the 
45 'substituent is Ci^ alkyl group; 

and their pharmaceuticalty acc^table salts, hydrates, polymorphs and pseudopofymorphs; 



50 
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irPropyl lH:ydopropyI-^flaoro-8-metboxy4,4-diliyclro -7-<4*-aiiil]io-3'3'-dlme(li^p4^i 
^}-4-oxo-qiiIiioli]ie-3-Garbo}i7late and its salts; 

n-Bntyl l-cyclopiop34-4-fiuoro-^mefli03Q^4/Mihy^ -7-<4'<u]i!no<('^'Hlimethyl-piperi 
yI}r-4-oxD-qiiliioline-3-carboxylate and Its salts; 

Ethoxycarbonyhnethyl l-cydopropyi-6-ftaoro-8-met]ioay-l, 4-diliydro -7-(4'-aiiiino-3'3 - 
dimetli:^iperidin4*yI>4-oxo-qaln and its salts; 

Benzyl l<ydoprop]i-6-flnonHft-in^oiy*i,4-di]iydro -7-{4'-(t4)nto^cari)onyl amino)-3',3'- 
dimetiiyIpiperidin-l-yI)-4-oxDHiainoline-3-car1^ and its salts; 

l-Cydoprop3i-6-flaoro-8-metIiosy-l, 4-diIiydro -7-{4'-N-(t-batoxycarbon^-L-alanyI) amino-3',3'- 
dimetii^iperidin4-yl}-4^>xo-qiiindine-3-carbozyIic add liydrodiloride; 
l-Cydoprop^-6-flaoro-8-metho2gr-l, 4-diliydro «7-<4'-L-alanylamino^'^'<4imetiiy]^l^ri 
yi}-4-ozo-qninoline-3-carbo:qrlic add hydrocldoride; 

l-Cydopropji-d-fluoro-S-methoky-l, 4-diIiydro -7-<3',3'-diniefliyI-4'-(t-bntoxy- 
€arbon34valinyiamino)pi^erldin-l-]i}-4H>xo-qainoline-3-c^^ add and its salts; 
l-Cydopropyl-^uoro-8-methoxy-l,4Hlihydro -7-<3y '-dim^ 
]i}-4-oxo-(iainoline-3-carboi^c add hydrochloride; 
l'<:!ydopropyl-<-fluoro-8-Daethoxy-l,4-dihydro-7-{4'-(^^ 
yl}-4-oxo-qninoIine-3-carboxylic add hydrocliloride; 
l-Eth^-6,8Mlifluoro-l,4Hliliydro-7K4'-eth:^aminopip^^ 
add and its salts; 

5-Aniino-l-<ydopropyl-<^difluoro-l,4Mlihydro-7K4 -anuno-3'-meft^^ piperidin -l-yl>4-oxo- 
qiiinoline-3-carboxylic add and its salts; 
5-Aniino4'<ydopropyl-63-diflnoro-l/lHlihydro-7-(quinuc^ 
carboxylic add and Its salts; 

S-Ainino-l-cydopropyl-6, 8-diflnoro-l, 4-dihydro-7- {(locv5x,6oc)-6-aniino-N-benzyi.3-azabicydo 
[3,1.0] hex-6-yl}-4-oxo-qninoline-3-carboxylic add and its salts; 

l-(3'-FluorophenyI)-6-fluoro -1, 4-dihydro -7-<4'-mdhylpipa'azin-l'-yO-4H)xoHininoiine-3- 
carboxylic add and its salts; 

l-<2,4-Difluorophenyl) -6-flnoro-l, 4-dihydro-7- (4'-ethylaminopiperidin-l'-y0- 4-oxD-qninoIine-3- 
carboxylic add and its salts; 

l-(2',4'-DifluorophenyI)-6-flaoro-5-meth5i-l, 4-dihydro -7-(4'-anunopip€ridin-l'-y^4-oxo- 

qninoIine-3-<arboxylic add and its salts; 

l-(2^4-DiflnorophenyI)-6-fluor(>-5-methyl-l,4Hlihydro-7-<4-^ 

qainoline-3-€arbox)1ic add and its salts; 

l<::ydopropyl-6-fluora-l,4Hlihydro-7H3'-a™nopyn"oUdi^^ 

carboxylic add and its salts; 
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l-Q}rcbpropyt-6-finon>-l,4-dihydro-7*-{(l^ [3«1.0] fcex-$- 

]iH-oxo-l,8-naphtihyridine-3-carboq1ic add and its salts; 

1*<2 A^Diflnorophenji) -6-flaoro-l, 4-dihydnH7-^'-amiiiopyrroIidiii4'-3^ 4-0X0-1,8- 
ii^hthyridine-3-carbox3lic add and its salts; 

l-<2,4-Diflaoropbeii34) -6-flaoro-l, 4-dihydro-7-{(loc,5«:,6oc)-6-aiiiino-N-be^ 
[3.1.0]hex-6-yI}- 4-oxo-l^iiaphtfayridiii&3-carbox]dic add and its salts; 
H2^DiftaoTOpheEyI)-6-fluoro-l,4-dlhydro-7-^^ 
l^napIithyridine-S-carboxyGc add and its salts; 
(RSH±)-9-Ilaoro-6, 7-diliydro-844'-(LrKXraspartyloxy)p^perid^ 
beiizo[iJ]qidnolizine-2-carbojgrBc add hydrochloride; 

m-Pyrido[l;2,3-de]-l,4-bena»xa2ine-5-flUioro^^ 4'- 
hydroxypiperidiii-l'-yI)-7-oxo-6^carboxyIic add and its salts; 

7Hr-Pyrido[l^^e]-ly4-benzoxazhie-9-flnonH2, 3-dOiydro-3«methyl-10- (3'-amino metliyl-4'- 
hydro3g^lperidin-l'-yI)-7-oxo-6-carboxylic add and its salt; 

l-qydopropyI-6, 8-difluoro-5-mdliyl-l, 4-dihydro -7-(3^ 3'-dinietii]44'-et]iyIainino piperidin-1- 
yIH-oxo-qainoIine^3-carboxyliG add and its salt; 

l-cydoprop]ir6,7,8-trillaoro-5-metlLyl-l,4-diliydro - 4-oxo-qainoline-3-carbo3g^lic add; 
(S)^.).9.Flaoro-6,7-(tihydro-ft- (3% 3'-dimethyM'-ethylanilnopiperidinrl-:^5-methy^^ 
SH-benzo[iJ]qainoli2ine-2-carboxylic add and its salts; 

l-C?ydopropj4-fi-flnoro-l,4-dihydni-7- (3'-aniinomethyl-4'-hydroxyp^eridin l-yfyA-^m- 
qidnoline-3-carboxyIic add and its salts; 

l-Qrdoprop]1-6-flaoro-l, 4-dihydro-7- (4'-dinidhylaniino-3 -methylpiperidin-l-yl)-^ 
qnlnoline-3-carboxylic add and its salts; 

5-AniIno-l-cydopropj1-45-fluoro-8-methoxy-l,4-dihydro-7-{4'-c^ 
oxo-qninoIine-3-4!aiboxy]ic add and its salts; 

l-Cydopropyl-6-fluoro-8-metho:Qr-l, 4-dihydro -7-(4'-(t-biitoxycarbonyl 0:i>Ala-Ala)aniino-3', 3»- 
dimethyl piperidln-l-yl}-4-oxo-quinollne-3-carboxyiic add hydrodiloride; 
S-Amino-l-cydopropyt^flnoro-S-metiioxy-l, 4-dihydro .7-{4'-ethyianiIno-3', 5'- 
dimethy]piperidin-l-yI}-4H>xo-qainoline-3-carboxyUc add and its salts; 

Efliyl l-(2,4-difluorophenji) -6-flaoro -1, 4-diliydro-7- (4-aniino-3-e1iiyipiperidin-l-yI)- 4-oxo-l^ 
naphtliyridine-3-carboxylate; 

l-(2,4-diflaoropheny9 -6-fluon)-l, 4-diIiydro-7- (4-amino-3, 5-dimethylpq>erid]n-l-]i)- 4-0X0-1,8- 
naphthyridine-3H!arboxytic add and its salts; 

Ethyl l-(2,4-difluorophen3i) -6-flaoro-5-methyH, 4-dihydro-7- (4-ammo^y S-dimetfaj^iperidin-l- 
yl)- 4H>xo-l,8-naphthyridine-3-€arbo^ate; 
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(SH->-94noro-6.7-dihydro-8- (4'-hydrbjgr- S'-flnoroplperidiarl-yO-S-mefliyl-l-oxo-lBt 5H- 
beiizo[y]qiiinoIi^e-2-carboxyttc add and its salts; 

lO-Fhioro-ll- (4-aniinopi^^diii-l-yQ-3,4-dihydFO-4 (S)-m^j4-S-os>-2H, 8H-py]ido[l^^fI-l,5- 
beiizoxa2ipiii*7-<arboxylic add and Its salt; 

CRSfH^H) 7-dUiydro-8- (trans-4'-hydrojy-3^methylpipaidm4-yI>-5-meth^^^ 5H- 
ben2»[y]qiiinoIi2dne-2-carlM>x^c add and Its sd^ 

(RSK±)-6> 7-dihydro-ft- (ds^'-4qrdnixy-3'-iiietiqipiperidiii-l-y^ 5H- 
beiizo[U]qiiinoli2ine-2--carboxyOc add and its salts; or 

(RSH^H, 7Hiiiiydro-»- (4'-hydroxy^3S 3'Hlimeaiylp^eridinrl-si)-5-methyM-«xo^^ 5H- 
benzo[ljJ]qaInolizine-2-carboxylic add and its.saUs. 

51. The pharmaceutical composition of Claim 41 further comprising a fluoroquinolone. 

52« The pharmaceutical composition of claim 51, wherein the said fluoroquinolone is sdected 
from the group consisting of dproflozadn, norfloxacin, levofloxadn, clinafloxacin, 
sitafloxacin, gatifloxadn, moxifioxadn, trovafloxadn, gemifloxadn and nadifloxadn. 

53. The pharmaceutical composition of daims 41 and 52, wherein the said efflux pump inhibitor 
is: 

l-Ethji-6-flnoro-l, 4-dihydro -7-(l', 2',3^4'-4etrahydroisoquinolin-2-yl>^xo-qninoIine-3- 
carbosjiic add and its salts; 

l-Eth3i-6, 8-flnoro-l, 4-dlhydro -7-<4'-acetoxypiperidin-l-yO-4-oxo-quinoline-3H:aibo^^ acid 
and its salts; 

l-Ethyl-6, S-fluoro-1, 4^ydro .7-(4'-{2'-(2'-»xaw)lidhi-l-yI) dhyl} piperazin-l-ylH-oxo- 
quinoline-3-carboxyllc add and its salts; 

l-Ethyl-6, 8-difluoro-l, 4-dihydro -7-{(loc^oc,6a:)-(Hamfaio-3-azabicydo f3J.01-hcx-3-yIH-oxo- 
quinoIine-3-carboxylic add and its salts; 

5-Anuno-l- dhyl -6, 8-difluoro-l, 4-dihydro -7-(3'-amino-5'-mefliylpyrrolidin-l-yI)-4-<ixo- 
qmnoIine-3-carboxylic add and its salts; 

S-Amino-1- ethyl-6, 8-difluoro-l, 4-dihydro -7-(4 -ambiopiperidin-l-yl^oxo-qufaioline-S- 
carboi^c add and its salts; 

5-Amino-l- ethyl -6, 8-difluoro-l, 4-dihydro -7-{4'-(acetamido) p^eridin-l-ylH-oxo^quinoline-3- 
carboxylic add and its salts; 

5-Amino-l- ^hyl-6, 8-difluoro-l, 4-dihydro -7-{(loc,5oc,6oc)-6'-(t-butoxycarbonyl amlno)-3- 
azabicydo (3.1.0]-hex-3-yI}-4-oxo-quinoline^3-carboxylic add and its salts; 
l^doprop34-6-fluoro-l,4-dihydro-7-(3-acetamido-5-methy^pyrroUdi^^ 
carboxylic add and its salts; 
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14I^doprop}ir4-flaoro-l, 4-4ihydro-7-<3 -an^ 
€arbo:i7lic add and its salts; 
l-Cydopropyl<4-fluoro-l,4-dmydro--^7-<4'-4ceto^^ 
add and its salts; 

l-Cfdoprop]4-6-fluoro-l,4-daiydro -7-{4'-<dimdhylaniino) piperidin-l-yQ-4-oxo-qidnoIine-3- 
carboi^Ilc add and its salts; 
l-OjrdopropyI-6-flnoro4,4Hlihydro-7-<3'^'H^^ 
add and its salts; 

l-Cydoprop3i-6-fiaoro-l, 4-dihydro -7<4'-hydroxy-3'^'-4imethy^piperidin-l-yO-^ 
3-cai1>or^c add and its salts; 

l-Cydoprop3i-6-fluorO"l, 4-diIiydro- -7-(3% 4', 5'-trimetiiyi pipera2jn-l-yI)-4-ox(Hqainoline-3- 
carboji^Iic add and its salts; 

l-Cydoprop^-4-flaoFO-l, 4-diliydro- 7-(3', 5'-dimethyl-4'-^yI piperazin-l-yI)-4-oxo-qiiinoIine^- 
carbo^lic add and its salts; 

I'^TydopropjI-fi-flaoro-l, 4-diliydro-5-mcfliyl- 7H(4'-ctlioxypipcridin-l-ylH-<>x<*-q'*"^<>'^^3- 
carbo^rlic add and its salts; 

l-qydoprop^-6-flaora-l, 4-diliydro-5-methyl- 7-(3', 3'-^dhylpiperaain-l-yi)-4M)xo-quinoIine-'3- 
carbo:i7lic add and its salts; 
l-CydopTOpj4-<-flaoroT8-nietho:gr-l,4-diI]ydro-7-^^^ 
oxa-qiiinoline-3-carbor)Flic add and its salts; 

14::ydopropjir6-fluoro-8-mctho^-l,4-dihydn)-7K4 -hyd^ piperidin-l-y5-4-oxo- 
iiainoline-3-carboxylic add and its salts; 
l^dopropyl-^fluoro-8-methoxy-l,4-diIiydro-7'<4'-hydTO 
qninoIine-3-carboxylic add and its salts; 

l-Cydopropyl-6-flaoro-8-methoxy-l,4-dihydro-7K4'-hydroJ^^^ piperidin-l-yI)-4-oxo- 
qnlnoline-3-carboxylic add and its salts; 
l<:ydoprop3i-6-fluoro-8-mcthoxy-l,4-dihydro-7-<3'-methylpi 
carboxyllc add and its salts; 

5-Amfaio-l-cydoprop)1-^fluoro-8-metboxy-l,4-dihyd^^ 
yl)u(^xo-quinoline"3-carboxylic add and its salts; 
l-Cydoprop)i-6,8-difluoi^5-meth)dUl/Wihy 
oxo-qoinollne-S-carboxylic add and its salts; 
5-Amino-l-<grdopropyl-63-difluoro-l,4-dihydro-7K5'amin<>-2'-^ 
qiiinoline-3-carboxs1ic add and its salts; 

S-Amina-l-cydopropyI-69 8-difluora-l, 4-dihydro -7-{3'-(lrAla-L-Ala) amino pyrrolidinrl-ylH- 
oxo-qiunoline-3-carboxyIic add and its salts; 
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S-Amino-l-cydopropyl-fi, 8-difhioro-l, 4-dihydro -7-{4'-(di-n-biitylaiiiino) pipeiidin-l-ylH-oxo- 
quinoline-S-carboi^Ilc acid and its salts; 

5-Amino-l-<yciopropyl-(, 8-difliioro-l, 4-diliydro -7-{4'*^t4)utoxycarbonyl*-IrAIarL- 
AIa)aminopipeddin~l-yl}*4-oxo-qaino]ine-3-caA add and its salts; 
5 5-Ainino-l-cydoprppyl-6, S-diflnoFo-li 4«diliydro -7-<4 - propionozy piperidin-l-yI^4*oxo- 
qolnoline^S-carboxylic add and its salts; 

S-Amino-l-eydopropyt^ 8-diflaoro-l, 4-diliydro -'7-(4 -hydroxy«-3'93'HliDieth^p^eridin4-yQ-4- 
oxoHpiinoIine^S-carboxylic add and its salts; 

S-Aniino-l"Cydopropyl4y8<diflaoro-l9 4-dihydro -7'-{4'-<l-pyrrolidin^ plperidin-l-y]|)-4-oxo- 
10 qninoline-S-caibozylic add and its salts; 

S*Aniino-l-cydoprop3ir698-diflaoro-l»4-diliydni-7^ 
yl}-4-oxo-qninoline-3-carboxylic add and its salts; 

5-Andno-l-cydopropyi-69 S-diflnoro-l^ 4Hliliydro -7-{(l^',2', 6^6'-pentamet]i]i piperidin-4- 
yQmetIqrlamino}-4-oxo-qainollne-3-carb03Eylic add and its salts; 
15 5-Am]no-l-cydopropyl-6,8-dillnoro-l, 4-diIiydro -7^3'^'-dim^]4 morpholin-l-ylH-oxo- 
qoinoUne^S-cariioiylic add and its salts; 

S-Aniino-l-cydopropyl-6, S-diflaoro-l, 4-dihydro -7-(4'-cydopropyl piperazin-l-yl)4-oxo- 
quinollne-3-carbox3^c add and its salts; 

S-AmIno-l-eydopropyl-6, S^difluoro-l, 4-dihydro -7-^', 5'-dimdhyl-4«pivaloyl p^razin-l-ylH- 
2 0 .oxa-qninolin&-3-carbo:i7lic add and its salts; 

EOiyl ^-Diflaoro-7-(4-hydroxypiperidin-l-y9-l-(l'iph<ni]itMo-3(S^ 
qmnoIine-3-carbox3iate; 

1- (2'-Trifluoromethylphenyl) -6-fluoro-l, 4-dihydro- -7-(3', 3% 4'-trimethyl piperariBhl-yO-4-oxo- 
qiilnoIine-3-€arbox3iic add and its salts; 

2 5 S-Amino-1- (2'-trifluoromethy^phenyI)-6,8-difluoro-l, 4-dihydro -7-(morpholin-l-yI>4-oxo- 

qainoline-3-carbo]r^Iic add and its salts; 

S-Amino-l- -triflubromethyl^henyl) -6, 8-difIuoro-l, 4-dihydro -7-(3'^'-dfanethyfaiorpholhi-l- 
yI)-4-oxo-qainolin&-3H:arbox^c add and its salts; 

5-Amino-l- (2'-trifluoromethylphenyI) -6, ^-difluoro-l, 4-dihydro -7-(3'^'-diDiethyl pipera2dnyl-l- 

3 0 yI)^4-oxo-qainoline-3-carboxy]ic add and its salts; 

S-Amino-l- (4'-trlflaoromdhylphen>^ -6, 8-diflaoro-l, 4-dihydro -7-(3'-aniinopyrrolidin-l-yI)-4- 
oxo-qainoline-3-carbox)rlic add and its salts; 

1- (4 -Iluorophenyl) -6-flnoro-ly4-dihydro -7-{4'*«tfayIaniino)piperidin-l-yQ-4-oxo-qninolhie-3- 
carbosylic add and its salts; 
35 1- (2S4'-Difliiorophenyi) -6-fiaoro-l, 4-dihydro-7-(3', 5'-dhnethyl piperidin-l-yI)-4-oxo-qninoline- 
. 3-carboxylic add and its salts; 
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S-Amino-i- ^',4'-diflaoropIieny9 -6, 8-diflaoro-l, 4-dihydro -T-^S'-hydi^iqr-S'-metiiylpyiTOlidiii-l- 
yQ-4^xo-q^oll]ie-3-carboxylic add and its salts; 

S-Amino-1- ^',4'HliflaorophenyI) -6, 8-diflnoro4, 4-diIiydro -7-(3'^'-dimethyl pipera2diq4^1-yI)-4- 
oxiHiaiiioliiie-3*-carboxylic add and its salts; 

lrCydopropyl-6-flnonHl, 4-dihydro -7-{(3'*aminodli037carl><m3^pyrjroIidinn3-]i}-4K>xo- 
naplitIiyridine«3<«arbox3^c add and its salts; 
l-4^doprop:^-6-flaoro-1^4-dihydro-7-0pyiTolidiii-3-yt 
add and its salts; 

1- (2\4'->Diflaorophen^) *^fbioro-l, 4-diliydro -7-^iperidin-4-yl-andno>^xo-naphtliyridine^- 
carbo3cylic add and its saUs; 

EthyI-1- (2'/l'-diaaoropIien]^ <-6-flaoro-l, 4-diIiydro -7-{[loc^Q^6oc]-3-N-b«aqir3- 

azabicydo[3.1.0]heX'-d-yl-amlno}-4H>xoHiaphtliyridine-3^^^ and its salts; 

l-(2^4-diflaoropIienyI) -6-fiaoro-7-(l'plienyi-4y5,^7-tetraIiydFopyrazolo 

I4^]pyridin-l-s^l9 4-diliydro-4-oxi>-l» S-naphtliyridine- 3-carbos^c add and is salts; 

(SH-)-S^Fl^oro-6,7Hlihydro-S<4'-^arboxainldo 

benzo[lJ]qninoIizine-2-carbosyiic add and its salts; 

(RH+)-9-^uoi'<>^7-diIiydro-8^^ 

benzo[iJ]quinoli2dne-2-€ariMi3grIic add L-arginine salt; 

(SH-)-9-E[iioro-6,7-Mlihydro-H4'-liydro37^^ 

benzo[iJIqninoli2dn&-2-GarboxyIic add and its salts; 

(SH-)-^^-™«^y^*P«'^diii-l-y^9-fluorD-6J-diIiydro^ 

lH45H-beiizo[ij]qainoIi^e-2-carboxyIate; 

(SH*>Moriibolinoethyl-9-flaoro-6,7-diliydro-8-<4'-hydro 

I)€nzo[iJ]qaiaoiizine-2-catbox)4ate and its salts; 

Ethosycarbonylmethyl (R)-(+)- 9-fIaoro-6,7-dihydro-8<4'-hydro3grpqperidin-l-^ 
lH^-bettzo[iJ]qiiinolizine-2-€arboxylate; 

N-l-{7-(l-cydopropyl-6-flaoro-l, 4-dlhydro-4-oxo-quInoline-3*carboxylic add)}-N-3-amina-{7-(l- 

(2,4-diflaon)phettyI)-6-fluoro-l,4-dihydro-4H)XO-l,8-naphthy^ 

pyrroKdine; 

N-l-{7-(l-cydopropyI) -6-flaoro-l, 4-diIiydro^4-oxo-l, S-naphtbyridlne- 3-carboxylic add)}-N-3- 
amino-{7-(l-cydopropyQ -^flaoro^l, 4-dibydro-4-oxo«l, 8-naphtbyridine- 3-carboxylic add)}- 
pyrrolidine; 

N-l-{7-(l-cydopropyI) -6-flaoro-l, 4-dOiydro-4-oxo-l, 8-n^htbyridine- 3-carboxylic add)}-N-3- 
andno-{7-<l-cydopropyI-^,8-difluoro-5-aniino-l, 4-diIiydro«4-oxo-qninoline-3-caibo^c add)}- 
pyrrolidine; 

N-l-{7-(l-cydopropyl-6-fluoro-l, 4-dihydro-4-oxo-l, 8-naphthyridine- 3-carboxylic add)}->N-4-{7- 
(l-cycIoprop^-6,8-difinoro-5-amino-ly 4-dihydro-4-oxD-qainoIine-3-carbox)iic add)}-piperazine; 
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N-l-'{7*<l<ydopropyl-^flaoro-S-mefhyl-l,4-dihydro-4-« 

aiiiiiio-{7-( l-(2/l-difluoropIieiiyl) -6-flaoro- 1, 4-diIiydnH4-o^l, S-naphthyridiiie^S-carbo^lic 
add)}-pyrroIidi]ie; 

N-1- {7-(l-qrdopropylr6-flaor<HS-metbyl-l, 4-diIiydro-4-'OXo-qiitiLoIone-3-carboxj^lic addO}-N-4- 
amino {7-{lH7dopropyl-^,8-diflaoro-5-aiiiI]io-l, 4-dibydro-4-oxo-qiiinollne-3-cari)ox;^ add)}- 
p^eridine; 

N**!- {7-(l-^dopropy]r6-flii6ro-5-meth]i-l, 4-dihydro-4-oxo*-qiiiiu>lo]ie-3-carboz^G aGid)}-N-3- 
amino{7-<l-<ydopropyI-4,8-diflaoro-5-aiiii^ 4-dihydro-4-ox<h-qiiinoIine-3-c^^ add)}- 
pyrrolidine; 

N-1- {7-(l-(2,4-difluorophen)i) -ti^flnoro-l, 4-dihydro-4-oxo-l, S-naphthyridlne- 3-€arbox]4tc 
add)}-N-4- {7*(l-cydoprop3i-6-fIuoro-l, 4Hlihydro-4-oxo-^piino]ine-3-^:arboj7U^ add)}- 
piperazlne; 

NO-azabycydo{7-(l-(2,4-difluorophenyO-^fluoro-l,4Hliliydro-^ 
carboig^licadd)}-[loc^oc,6oc]-N-6-aiiiina-{7-l-{2,4-difluoropheny^^ 
iiaphthyridiiie-3-carbo^lic add)}-[3.1«0] bezane; or 

N-1- {7-(l-cydopropyl-6,8-difluoro-5-aiiiiiio-l, 4-dihydro-4-oxoHiiiinoIoiie-3-carboxyllc add)}-N" 

4- aiidiu>-{etfayi 2^,6-triflaorop]ieaylr4-carboxylate}«piperidiiie. 

54. The pharmaeeatical compositioii of Claim 41 farther comprising antimicrobial agmts selected 
firom tiie group of dprofloxadn^ levoflozacin, ofloxadn, gemiflozadn, nadifloxacin 
aaithromyein, erythromycin, tetracycline, Onezolid and novobiocin. 

55. The pharniacentical composition of daim 41 and 54, wherein the said efDinx pomp inhibitor is 

^l-Cydoprop}i-6-flaoro-l, 4-dihydro-5Haiefhyl- 7-(4'-me(faoJ7piperidin -l«yI)-4-oxo-quinoIine-3- 
carboxjiic add and Us salts; 

7-Bromo-l-cydopropyl-6-flaoro-5*metfa]i*M-4ifydro-4-oxOHi^ add and its 

salts; 

l-Cydopropyl-6-flaoro-S-mefho^-l, 4-dihydro ->7-<4 -amino-3'-m^]^iperid]n-l<*yQ-4-<»xo- 
qainoline-3-carboxylic add and its salts; 

5- Aniino-l-qrcIopropyl-^fIaoro^methoiqr4«4-dihydro-7-(4'-amin pi^eridiii-l-yO-4- 
oxo-qidnoIine-3-cairbox3iic add and its salts; 

5-Amino-l-cydopropyI-6-flaoro-8-methoxy-l,4-dihydro -7*-{3,3-dimeth]i-4'-eth^milno pqieridin- 
l-]4}-4-oxo-qainoline-3-cartioxyIic add and its salts; 

l-^doprop^-641aoro-8-metho^-l,4-dihydro-7-(4'-amino-3 -3' piperidin-l-3i)-4-oxo- 
qainoline-3-carbo3^c add and its salts; 
l-<:;ydoprop]^flaon>-S-metho^*l/(-dihydro-7- 
qninoSne-S-carbos^c add and its salts; 
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l-<3ydopropyl-^nuoro-8-methoxy4,4HHliydro-7<^^ 
qoinoIiiie-S-carboi^c add aad its salts; 
l-Cydoprop3i-^flooro*iiiethoxy-l,4-dihydn>-7-^'^'-^^ 
qoinoIine-S-carboiQrliG add audits salts; 
l-CyclopropyW,8-dffluoro-S^ethyl-l,4-dlhydro-7-(3 
oxo-qnfaioliiie-3^rbox3lic add and its salts; 
S-A]idno-lHgrdopropyl-^8-41flao]^ly(-dihydro-7-<^ 
oxo-qulnoline-3-<arboxyilc add and its salts; 
l-Efh^-£,8-diflnoi^l,4-dihydi^ 
add and its salts; 

14:^dopropyl-^flaoro-1^4Hlihydro-7<<4'-«th]1-3'^^ 
carboxylic add and its salts; 
l.Cydopropyl-^fIuoro-l,4^1iliydro-7-<3'-4'-^ 
carbo^c add and its salts; 

1-Efhylr6, 8-difluoro-l, 4-diIiydro -7-^(loc^6oc)-6'-amino^'--a2abi(ydo 13.1.0] hcx-3'-yl}-4-oxo- 

qiiinoline-3-carbosylic add and its salts; 

S-Ainlno-l-(ZS4^difluoroplienyO-6,8-dlfluoi^l^4-dm 

qoinoIine-S-carbosjdic add and its salts; 

S.Ainino-l-^dopropyl-€,8-diflaoro-l,4^ydro.7-{^^^ 

oxo-qainoIine-3-carboxyIic add and its salts; 

14:ydopropyl-*-fluoro-l,4-dihydro-7-(pyrrolidin-3'-y 

add and its salts; 

l-(2'^-DifluorophenyO-6-fluoro-l,4-diliydro-7Kpiperidin-4'^^ 
carboi]4ic add and its salts; 

14^dopropyl-6.fluoro-l, 4-dihydro -7^4 -amino-3'-^fhylpipcridinrl-3^[H*-oxo-naphth 
carboxylic add and its salts; 

(SH->9-Fluoro-6J-dihydro-8<4'-hydroxypiperidin-l-yI^^ 
benzo[iJ]qainolizine-2-carbox}iic add 0.2 hydrate; 
(S)-(-)-9-Fluoro-6,7-diliydro-8-(4'-hydroxypiperidin-l-yI^^ 
benzo[i4]quinolizme-2-carboxylic add, choline salt; 
(S)-<-)-9-Muoro-6,7-^ydro-a<4'-hydroxypiperidin-l-y^5^^ 
benzo[iJ]qainoli2dne-2-€arboxylic add, l-hydroxyethylpyrrolidine salt; 
(S)<->-9-riuoro-6,7Hiihydrc>-»<4'-hydroxypiperidin-l-y^5-m 
benzo[iJ]qumolizme-2-carboxyIic add, dletfaanolamine salt; 
(S)-(-).9-Fluoro-6,7-HlihydjriH8-(4'-hydroxypiperi 
benzo[ij]qninolizine-2-€arboxylate, L-histidine salt; 
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(RSH±)*9-FIaora^; jHimydnK^ piperidln-l-yl^S-methyl-l-^xa-lH;^-. 
beiizo[iJlqiiiiLolizine-2-carbosylic add hydrocbloride; 

(RSH±)-!^Flnoro-6 J-^ydr(^{4'-<L^ pfperidin-l-yl}-5HDietbyl-l-oxo-lH,SE[-' 

benzo[iJ]qiiinoUzfaie-2-carboiylic add hydrodiloride; 

(EtS)<±)-9-naoro-6J-^y<^ 

beiizo[lJ]qiilnoIizine-2-carboxyIic add hydrodiloride 

(S)-(-).9-Flaoro-6,7-^ydro-8-{4'-(IM^^ 

beiizo[iJ]qiifnoIizinfr-2-cari)027lic add bydrocbloride; 

(l^.).9^FIaoro-6,7Himydi^{4'-<I> 

beiizoIiJ]qiifnoli2iiie-2-cari>037lic add bydrochlorid^ 

(SHH)-^I^orpholinoetliyI-9-flaoro-€.7-4mi 

beiizo{iJ]qiiiiioIizine-2-'Cart>ozyIate and its salts; 

^)^4)^,iMUfiaoi^-4,7-4{hydr^^ [S-phenylalanyl-S- 

lysbie methyl ester]carboxaiiiide; 

(RSH:i:)-9^FIaoro-6,7-^ydn)-8^^ 

lH^-beiizo[iJ]qai]ioIizliie-2-carboxyIic add and its salts; 

(RSH#-5^H«i<>>'<>-^>7Himydro-8^ 

beiizo(iJ]qidnolizine-2-ca]i)oxylic add and its salts; 

(S)-(.)-9-Fluoro-6,7-^ydro-»<trans-4'-hydroxy-3'-mefliylpip 

benzo(ij]quinolizine-2-carboxylic add and its salts; 

7H-Pyrido[l,2^-de]-l,44)enzoxaHne-9-fluon>-23-dihydro^^ 

ethy^piperidin-l'-3l)-7-oxo-6-carboxylic add and its salts; or 

10-Fliioro-ll-I(lx^oc,6x)-6-aniIno-3-azabicydo[3J.0]Iiex-^^ 

2B[,8H-pyrido[l,2,3*^-l,5-benzozazepine-7H:a^ add, hydrodiloride. 

56, The method according to any one of daims 1,4^, or 11 wherein the efflux pomp inhibitor is 
selected firom: 

l<:ydopropyl-6-nuoro-8-methoxy-l,4Hiihydro-7-(4'-anifaio.3'^^ 
qiiinoline-3^rboxylic add and its salts; 

S-Amino-l-cyclopropji-6-fluoro-8-methoxy-l, 4-dihydro -7-{4'-(methylamino)-3'^'- 
dimetfay]^iperidin-l-yl}-4-oxo-qainoline^3-carboxyIic add and its salts; 

i-Propyl l^dopropyl-6-fluoro-8-meaioxy-l,4-dihydro .7-(4'-andno-3';3'-dnneth3l-piperidinrl- 
yl}-4-oxo-quinoline-3-carboxylate and its salts; 

n-Butji l-cydopropyl-6-fluoro-8-methoxy-li4-dihydro -.7-(4'-amino-3'^'-dimethylrpiperidfai-l- 
]i}-4-oxoH]uinoline-3-carboxylate and its salts; 
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Etiho:q'carboiiylmeth^ l-cydopropyl-6-fliioith«<nefhoxy-l, 4-dlhydro -7-<4'-ainlflo-3'3 - 
dimethyIp^eridiii4-:^0-4K»xoHiidnollne-3-€^ and tts salts; 
Benzyl lH7doprop]ir6-fluoro-8-metho37-ly4-dmyd^ -7-{4'-(t4iitoqrcarbonyl vaninoy^'^i'^ 
iOmeslkylptp&i^ and its salts; 

l-<]yGloprop]i-6-flnoro-8-metIioi7-l, 4-dihydro -7-{4'-N-(t4)ntoxycarbon3^Iralan]^ 
dlmethy]^iperidin-l-^}-4-ozo-qiiinoIine-3H:ar^ add hydrodiloride; 
l-Cydopropj^flaoro-S-metboj^-l, 4-dihydro -7-(4'"L<4ilanylamino-3'3 -dimefhj^i^^ 
yI}-4^xo-qidnoUne-3-carbo:q^€ add hydroddoride; 

lrCydoprop]^flnoro-8-meao^-l, 4-dihydro -7-<3'3'-*nwtfcyMHt*«*03Ky- 
carbonytvalin]4anaiao)pqperidin-l-yl}-4-oxo-qiiinoline- add and its salts; 

l-Qrdoprop^-6-fluoro-8-m^oiQr-'l,4-difydro -7-P',3'-dim6tb3i-4'-(L)-valyl-andnopiperid^^ 
yl}-4-oxo^ainoline-3-carbozyiic add hydrodiloride; 
l-Cydopropyl*6-flaoro-^methoxy-l,4-dihydro-7-{4'-<L^ 
ylH-oxo-qninoline^rcarboxjiic add hydrochloride; 

l-Eth^6,8-difluoro-l|4-dihydro-7K4'-^thylandn^^ quinoline-3- 
carboxylic add and its salts; 

S-Anilno-lH:ydopropyl-^,8-difluoro-ly4-dihydn»-7-(4'-aniin^^^ piperidin -l-]^0-4-oxo- 

qninoline^S-carboxylic add and its salts; 
5-Anuno-l<ydoprop3i-6,8-di£hioro-1^4-dihydro-7-(qninndi^ 
carbo:q^lic add and its salts; 

S-Ambio-l-cydoprop^-6, 8-difluoro-l, 4-dihydro-7- {(lx^«,6oc).6-aniino-N-bena?yl-3-azabicydo 
P.1.0J ha-6-^}-<4-oxo-qiunoIine-3-€arbosylic add and its salts; 

l-(3'-Fluorophenyl)-6^uoro -1, 4-dihydro -7K4'-mdhylpipera2in-l'-y^4-oxoHininoline^ 
carboiQrlic add and its salts; 

l-(2,4-DiflaorpphenyI) -6-fluoro-l, 4-dihydro-7- (4'-efliylaminopiperidin-l'-y0- 4-o3CO-qninoIin©-3- 
carboxylic add and its salts; 

l-(2',4'-Difluoroplienyr)-6-fluoro.5-methylrl, 4-dihydro -7-(4'-aniinopiperidin-l'-yl)-4-oxo- 
q[ainoiin&-3-€arI>oxyUc add and its salts; 

l-C2^4'-DiflttorophenyI)-6-fluoro-S-methyl-l,4Hlihydro-7-<4Vm^^ 
qainoline-3-carboxylic add and its salts; 
l-<::ydopropyl-^fluoro-l,4-dihydrp-7-(3'-aminopyrroIidln-l'-^ 
carbos^lic add and its salts; 

l-Cydopropyl-^ilnoro-l,4Hlihydro-74(lac^<c,6oc)^ai^ I3,1.01 hex-6- 

yl}-4-oxo-l^aphthyridine-3-€arbox34ic add and its salts; 

l-(2,4-Diaaorophenyl) -6-fluoro-l, 4-dihydro-7-(3'-anilnopyrrolidin-l'-yI>- 4-oxo-l,8- 
naphfliyridine-3-carbozylic add and its salts; 
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l-(2^1>ifliiorophen]i) -6-fluoro-l, 4-dlhydro-7-{(lac,5cc,6oc)-6-aiidno-N-be^^ 
(3.1.0]hex-6-]i}- 4-oxo-l,8-naphtiqTidiiie-3-carboxylic add and Its salts; 
l-<2^Diflaorophen:^^flaoi^--l,4-dihydro-7«<3'^'-4^ 
l^iiaphtfayildiiie-3-carbox3iic add and its salts; 
(RS^±>9-Flaoro^, 7-HimydnH8-{4'-<Lra-aspartyto^ 
benzo[lJ]qiilnoli2dbae-2-€arbozylic add hydroddoride; 

7H-Pyrido(i;^3-4e]4,44>enzoxa2ine-9-flnoro-23H^ 4'- 
hydrosypiperidbi-l'-yI)-7-oxo-6-caTbox^c add and its salts; 

7H-PyrIdo(l,2^e]4,44ienzoxazbie-9-flaoro-2, 3-diliydro-3-meaiyM0- (3'-ainino meth3l-4'- 
hydroxypIperidlnrl^yI)-7-oxo-6-carboxj1ic add and its salt; 

14::;ydopropyl-fiy 8HllflQoro<5-iaetliyl-l, 4-dUiydro -7-(3', 3'-dimetbyl-4'-etbylamino pip^din-1- 
]rIH-oxo-qainoIine-3-carbozylic add and Its salt; 

l-qrdopropyl-4 J^friflaorQ-5-metliyl-l,4-diIiydro - 4-oxO'-qainoline-3-€arbo3^c add. 
(SH->9-Ilitoro-6,7-diliydro-8* (3', 3'*^imeth3i-4'-eths4aminoplperidin-l-yI^^^ 
5H-benzoIiJ]qainoIizine-2-carbo:^lic add and its salts; 

l-Cydoprop]ir6-flnoro-l, 4-dihydro-7- (S'-aminomethyM'-hydroxypiperidin l<*yI)-4-oxo* 
qoinoline-S-carborirlic add and its salts; 

l«-Cydoprop^t-6-flnonHl, 4-dlhydro-7- (4'-4imetbylaniino-3 -mdhylpipe(ridin-l-y])-4-oxo- 
qainolin&3-carbo3grIic add and its salts; 
5-AndnoTl«cydopropyl-6-fluoro-8-iiidhoxy-l,4-dlbydro-744-G^ 
oxo-qninoIlne-3-carbox3iic add and its salts; 

l-CydopFopyl-6-iIaoro-8-niethoxy-l, 4-dihydro -7-(4'-(t-batoxycarbonyl (L)-Ala-Ala)anlino-3^ 3'- 
dim^yl p^eridin-l-yi}-4-oxo-qnfnoline-3-carbox3iic add hydrochloride; 
5-Amino-l-€ydoprppyl-6-flaoro^methoxy-l, 4Hiihydro -7-{4'-ethylamino-3', 5 • 
dlmeth>4piperidin-l-}1}-4H>xo-quinolme-3-carbo}g^ add and its salts; 

£tfa]i l-(2,4-diflaorophen}^ -6-flaoro -1, 4-d0iydro-7- (4-amino-3-ethyIpiperidinrl-yI)- 4*oxo-l|8- 
naphthyridine-S-carboxylate; 

l-(2,4-difiaoropheny0 -6-fiaoro-l, 4-dihydro-7- (4-amino-3, 5-dimethylpiperidin-l-yI)- 4-oxo-l,8- 
naphthyrldine-3-carboxylic add and its salts; 

Ethyl l-(294Hiiflaorophenji) -6-ftuoro-5-metfayl-l, 4-dihydro-7- (4-amino-3, S-dimethy^iperidin-l- 
yl)- 4oxo-l,8-naphthyridine-3-carboxylate; 

(SH-)-9-flnoro-6.7^ydro-8- (4 -hydroxy- 3'-fluoropiperidm-l-yI>-5-methyi-l-oxo-lH, 5H- 
benzo[iJ]qainoli2ane-2-carfooxyUc add and its salts; 

lO-Huoro-ll- (4-aniinopiperidhi-l-3^3,4-dihydro-4 (S)-mdhyi-ft-oxo-2H, 8H-pyrido[i;2^f|-l^ 
benzoxa2ipin-7-carboxyfic add and its salt; 
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ORSH±>^> 7-diIiydro-8- (trans-4'-hydroxy-3'-methyIpiperidi]i-l-yI^ 5H- 
beiizopjIq[iiino]idne-2-carboxy]ic add and Its salts; 

^S)-(±>-6, 7-di]iydro-«- (ds-4'.hydroxy.3'<metli}1piperidin.l-yI).5-me^^^ 5H- 
beiizo^Jqainoli2iii&-2-carbo:qrIlc add and its salts; or 

(RSH±)-6, 7-dihydro-8- (4'-hydroxy^', S'-dimethylpiperidin-l-yQ-S-metfayl-l-oxo-lH, 5H- 
bai2»pj]qainoIiaQai&-2-carboxyIIc add and its salts. 

57, The method according to any one of claims 1, 4, 8, or 11 wherein tlie efOox pomp inhibitor Is 
sdectedfrom: 

l-Ethyl-6-fluoro-l, 4-dihydro -7-(l^ 2'3^4'-tetrahyd]:oisoqaino]in-2-34)-4-oxoHp^ 
carbosylic add and its satd^; 

l-Ethyi-6, 8-flaoro-l, 4-dihydro -7-<4'-acetoxypiperidin4-y]9-4-oxo-qainoline-3'>c^^ add 
and its salts; 

.l-£thyi-6, ^flnoro-l» 4-dihydro -7<<4^{2H2'-ozazolidin-l-yI) etl^l} plperazin-l-}i)-4-oxo- 
' q[ainofine-3-carbo3yiic add and its salts; 

l"-Etfa]M, 8-diflaoro-l, 4-dihydro -74(l<c^x,6<x:)-^anuno-3-azabiGydo p«1.01-hex-3-yl}-4-4ixo- 
qninolinen3-carl)03yfic add and Its salts; 

5-Amino*l- ethyl -6, S-diHuoro-l, 4-dihydro *7-(3'-amino-5'-mettiyl pyrrolidin-l»yI>4-oxo- 
qTiinoline-3-carbox)iic add and its salts; 

S-Amino-l- ^yl-^, 8-diflaoro-l, 4-dihydro «7'<4'-amlaopiperidliirl*yQ-4-oxo-qalnoIu&e-3- 
earboxyllc add and its salts; 

S-Amino-l* ethyl -6, 8*difluorO'l, 4-dihydro -7«{4 -(acetamido) piperidin-l-yl}-4-oxo-quinoline-3- 
carboj^lic add and its salts; 

S-Amino-l- ethyI-6, 8-difluoro-l, 4-dihydro -7-{(lQC^Qc,6oc>6'-(t4iutoxycarbonyl aniino)-3- 
azabicyclo {3*1.0]-hex-3-yl}-4-<ixo-qiiinoIine-3-carboxyiic add and its salts; 
l-<:^clopropji-6-fiuoro-l,4-dihydro-7-(3-acetaniido-5'*-methyl^ 
carboxylic add and its salts; 

l<^dopropyl-6-flaoro-l,4Hlihydro-7-(3-an]ino*S -methyl^ 
carboxylic add and its salts; 

l-Cydoprop]1-6-flaoro-l,4-dihydro--7-(4'-acetoxypipmdjn-l-yI^^ 
add and its salts; 

l-Cydopropyl-6-flnoro-l,4-dihydro -7-{4'-(dimethylaniino) pq>eridiB-l*yI>-4-oxo-qidnoline-3- 
carbO]Qrlic add and its salts; 

l--Cydopropyl-6-flaoro-l,4-dihydro-7-(3',5'-dimethy^iperidin-^ 
add and its salts; 
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l-Cydopropyl-^fluoro-l, 4Hliliydro -7"(4'-hydroxy-3'^'-4faiiefhylpipe^ 
3-Garboigiic acid and tts salts; 

l-Cydopropyl-6-fluoro-l, 4-dfliydro- -7-^', 4', 5'«4riinethyl pipera23n-l*-yQ-4^xo--qiiiiioIiiie^- 
earboi^c add and its salts; 

l-Cydoprop^-641aoro-l, 4-dihydr(H 7-(3', 5'-dimedi]1i-4'-^tili]^ pi^era2m-l-yQ-4^>xo-qiiiuoline-3- 
eaitiozsiic add and its salts; 

l-CydopropyI-6-flaoro-l, 4-diliydro*S-metliyl- 7-(4'-^oJOTiperidin-l-yO-4-oxo-qidnoline-3- 
carbozylic add and its salts; 

l-<}ydoprop]4-€-nvoro-l, 4-diIiydr&-5-metbyt' 7-^', 3'-dlmetliyIpiperadn-l-yO-4-oxo-qulnoline-3- 
carboxylic add and its salts; 

l-Cydoprop3i-^fiiioro-8-meaioxy-l,4-diliyd]^ pipeiiiBn^l-yi}^ 
oxD-qainoIine-3-carbozyIic add and its salts; 

l-<^dopropyl-4-fluoro-8-niethoxy-l,4Hiihydro-7-<4'-^^ piperidin-l-yI)-4-oxo- 

qoinoline^S-carboxylic add and ite salts; 

l<^dopropyl-^fluon>-8-0iethoxy-l,4»dihydro-7-<^ 

qiiinoline-3-cart>oxyIic add and its salts; 

l<;ydopropyl-6^flaoro-^niefiio}iy-l,4Mlihydro-7-<4'-hydro^ 

quinoline-3-earboxylic add and its salts; 

l<CydopropyI-^fluoro-8-methoxy-l,4Hlihydro-7-^'-meth^^ 

carboxylic add and its salts; 

5-Amino-l-cyclopropyl-^flaoro-8-methoxy-l,4-dihydro-7-<c^ 
yI)-4-oxo-qiiinoline-3-carboxylic acid and its salts; 
l-Cyclopropyl-d,8-diflaoro-5-metliyi-l/l-diliydiu-7-^^^ 
oxo-qainoline-3-<arboxyIic add and its salts; 
5-Aimno-l-cycIopropyl-^,8-dlflnoro-l,4-dihydro-7-<5'amino-2'-mett 
qninoline-3-carbo3^Iic add and its salts; 

5-Amlno-l-cydopropyl-€, 8-dlflaoro-l, 4-dihydro -7*{3'--(L-Ala-LrAIa) amino pyrroIidin-l-yI}-4* 
oxo-quinoline-3H;arboxylic add and its salts; 

5-Amino-l-cydopropyl-6, 8-diflaoro-l, 4-dihydro -7-{4^di-n-batylaniino) piperidin-l-yQ^4-oxo- 
qninoline-3-carboxylic add and its salts; 

5-Amino-l-cydopropyl-€, 8-diflooro-l, 4-diliydro -7-{4'-(t4>ntoxycarbon]i-L-Ala-L- 
Ala)anunopiperidin-i-yl}-4-oxo-qainoline-3-carboxylic add and its salts; 
5-Amino-l-cyclopropji-d, 8-dlilaoro-l, 4-dihydro -7-(4'- propionosy p^eridin-l-yI)-4-oxo- 
quinoline-3-carbox^c add and its salts; 

5-Amino-l-cyclopropyl-6, 8-diflaoro-l, 4-dihydro -7-(4'-4iydroxy*3',3'-dimethj1-piperidin--l-yI)-4- 
oxo-qainoline-3-carlM)xyiic add and its salts; 
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S-Amino-l-cyclopropyl-ti^ifiaoni-l, 4-daiydro -7-{441-pyrrolidiiiyI) p^eridiii-l-yQ-4-oxo- 
qumoIine'S-carboi^lic add and Us salts; 

5-Amino-l-^clQpropyl43-difluoi^l,4-dihy amlnomeOiyll-piperidlii-l- 
yl}-4-oxo-qai]LoIi]ie-3-carboi7llc add and its salts; 

S-Amlno-l-cydopropyt^ 4-dIhydro -7-{(l,2',2', 6',$'-peiitamethyl piperidiii-4- 

yQmethylainlno}-4-oxo-quinoline^3-carlM>x^ add and its salts; 

S-Ainino-l-€ydopropyl-6,8-difliior(Hl5 4-dibydro -7-(3',5'-dimethyl morphoiln-l-yQ-4-oxo- 
qoino]ine-3-carbo:i^c add and tts salts; 

&*Amino-l-cydopropyt^ 8-dfflaoro-l, 4-diIiydro -7-(4'-<ydopropyl p^raziiHl-yl)-4-«xo- 
qnlnoUne-S-carboqiic add and its salts; 

S-Amino-l-^opropyir^ 8-diflaoro-l, 4-dihydro -7-(3^ 5'-dimethylr4-pivalos4 pipera^l-3^H* 

ox<HqainoIine-3-cari>03iyUc add and its salts; 

Eth^ fi,8-Dfflttoro-7-<4-hydroiqTf ^peridin-l-yO-Hl-pkc^^ 

qiunoliae-3-carboxylate; 

1- (2'-TrifluorometIiylplien]i) -6-fInoro-l, 4-dihydro- -7-(3', 3% 4'-tiiai^yI piperazln-l-yi)-4-oxo- 
qoinoUne-S-earbox^^c add and its salts; 

S-Andno-l- (2'-trifluoromefliyiph«iyI)-6,8-dlfluoi^l, 4-dih^ -7-(morpliolin-l-yl)-4-oxo- 
qidnollne^3-<;arboxyIi€ add and Its salts; 

S-Amino-l- (2'-triflaorometh:^phenyI) -6, 8-dffluoro-l, 4-dihydro -7-{3'^'-dimdhylmorpholin-l- 
yI)-4-oxo-qiiinoIine-3-carbosylic add and its salts; 

S-Amino-1- (2'-triflnoromethylphenyI) -6, 8-diflaoro-l, 4.dihydro -7-(3'j5'-dimrfhyl pipenmnyl-l- 
y])-4-ox(M}mnoline'3-carboxylic add and Its salts; 

5-AminfHl- (4'-trifluoromethy^)henyI) -6, 8-diilnoro-l, 4-dihydro -7-(3'-aminopyrroUdin-l-yl>4. 
oxo-quinoline^3H:arbo27lic add and its salts; 

1- (4'-FlaorophenyI) -6-fluoro-l Adifcy<^<> -7-{4'-etfayiamuto)pipeddin-l-yI)-4-oxo-qttinoBn 
carboxylic add and its salts; 

1- (2'^'-DifluorophenyI) -6-fluoro-l, 4-dihydro-7-(J', S'-dimethyl piperidin-l-yO-4-oxo-qninoline- 
3-carboxylic add and its salts; 

S-Amino-l- (2',4'-difluorophenyI) -6, 8-difluoro-l, 4<dihydro -7-(3'-hydroxy-5'-methylpyrrolidin-'l- 
y]^|.4^xo-qninoline-3-carboxylic add and its salts; 

5-Amino-l- (2',4'-dinnorophenyQ -6, 8-difluoro-l, 4-dihydro -7-(3'3'-diniefliyl piperazinyl-l-yI>-4- 
oxo-qQinoline-3-carboxyIic add and its salts; 

l-Cydoprop34-6-fluoro-l, 4-dihydro -7-^(3'-aniinoetho5ycarbonyI)pyrroIidin-3-yl}-4-oxo- 
naphthyridine-3-carb02yUc add and its salts; 
l-Cydopropyl-641noro-l,4-dihydro-7-^yn'oUdin-3-yl-aniino)-4^ 
add and its salts; 
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1- O^'s^'-DiflaoropheiiyO -6-fluoro-l, 4-dihydro -7<pipcridln-4-yl<«iitoo)-4-oxo-naph<^^ 
cartMzylic add and its salts; 

£fliyl-l- (2',4'-diflaorophe]i:^ -«-fluoro-l, 4-dihydro -7-{[l«:^oc,6ocl-3-N-beii2yl-3- 
azabicydoI3 J.0]hez-^3«-a]iiino}«4-oxo-iiaphthyridm and Its salts; 

l-(2^-dlflaorophenyQ -^ftnoro-T-^l-phenyMsS^T-tetrahydropyrazolo 
[4,3-c]pyridin-l-yl-l, 4-di]iydFO-4-oxfHl9 8-niqfththyridine- 3-€arboxylic add and is salts; 
(SH.).9LFlaoro-6,7*4mydn)-8-(4'H:arbo3^ 
benzo[i3j]qainoIizine-2-€ar1iox3iic add and its salts; 
(R)^4>S^.Elaoiti-6»7-4ihydro-8^^ 
benzo[iJ]qninoIizine-2-Garboi^c add L-arginine salt; 

(S)^.).9uFluoro-6,7-dihydra-8-(4%hyd^^ * 

ben2»[U]qpiinoUzine-2-carboxylic add and its salts; 

(SH.).N.mefli]1piperidtn-l-3i-9-fluoi^,7-4^ 

lH,5BMbenzo[iJ]qulno]idne-2-carbozyIate; 

(!^-)-Moipholbioethyt9^naor<K<,7-^ydr^^ 

baazo[ij]qainolizine»27carboxylate and Its salts; 

Ethosgrcaibonylmefliji (RH+> !^-flnoro-6,7-^ydro-8<4'-hydn)xyp^peiito^ 
lH|5H4ienzo[y]quinolizhie-2-ca]4>o:QrIate; 

N-l-{7-(l-cydopr6pyl-6-flaoro-l, 4-dihydro^xo-qiiinolinfr-3-carboxylic ad(r)}-N-3-amino-{7-(l- 
(2,4-dfflnoTOphenyl)-6-fluoro-l,4-dihydr<HlHixo^^^ add)}- 
pyrrolidine; 

N-l-{7-(l-cydopropy^ -<i-fluoro-l, 4-dihydr6-4-oxo-l, S-naphthyridine- 3-carboxylic add)}-N-3- 
amino-{7-(l-cydopropyI) -6-flaoro-l, 4-dihydro-4-oxo-l, »-naplithyridine- 3-carboxylic add)}- 
pyrrolidine; 

N-l-{7-{l-cydoprop)^ -6-fluoro-l, 4-diliydra-4-oxo-l, 8-naphthyridine- 3-carboxylic add)}-N-3- 
amino-{7-(l-cydopropyl-6,8-diflttoro-5-anuno-l, 4-dihydro-4-oxo-quinollne-3-carboxyIic add)>- 
pyrrolidine; 

N-l-{7-<l-cydopropyl-6-flnoro-l, 4-dihydro-4-bxo-l, 8-naplitliyridine- 3-carboxylic add))-N-4-{7- 
(l-cydopropyl-^,8-dIflnoro-5-amino-l, 4-diIiydro-4-oxo-qainoline-3-carbox3iic add)}-p^era2ine; 
N-l-{7-<l-cydopropyl-6-flnoro-5-mcthylrl,4-dihydro-4-oxoHiata 

amino-{7-( l-(2,4-difluoropIien3^ -6-flnoro- 1, 4-diliydro-4-oxa-l, 8-napMliyrldine-3-carboxylic 
add)}-pyiToUdine; 

N-l- {7-(l-cydopropyl-6-flnoro-5-nietli]^-l, 4-diliydro-4-oxo-qiiinolone-3-carbo33^c add)}-N-4- 
amino {7-(l-cydoprop3i-6,8-dlflaoro-5-ambio-l, 4-dihydro-4-oxo-qninollne-3-carbo^c add9^ 
piperidine; 
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N-1- {7-(l-cydopropyl-6-flnoro-S-meaiyH, 4-dihydi«-4-oxD-qnrinoIone^^ add)}-N-3- 
amino{7Kl-^clbpropyl-6|8Hliflaor^ 4-dIhydbro-4H>xo-qiiinoIi]ie-3-c^ add)}- 

pyrrolidine; 

N-1- {7-(l-(2,4-difiaoropbeiiyI) -(t-fluoro-l, 4-dihydro-4-oxo-l, S-naphfliyridine- a-carbosQrlic 
add)}-N-4- {7-(l<ydoprop3l-6-flaoro-l, 4-dihydro-4-oxo-qulnoIine-3<<arboa?^ add)}- 
piperazine; 

N-3-azabycydo{7-<l-(2,4-dmuoropheiiy]^f^^ 
<»rboxyIic add)}-Iloc^oc,6oc]-N^^-aIllIno-{7^ 
naphtliyridine-3*carbo:qrUc add)H3.1.0] hexaae; or 

N-1- {7Kl'^dopropyl-^,8-difluoro-5-amino-l, 4-dmydro-4-oxo-qiunolone-3-carbojgrlic add)}-N- 
4-a]iimo-{etliyl 2;356-trifInorophenyl-4-€arboxylate}-piperidme. 

58. The method according to any one of claims 1, 4, 8, or 11 wherehi the efflux pomp inhibitor is 
selected from: 

l.Cydopropyl-6-flnoro-l, 4-dihydro-5-meth}1- 7-(4'-metho:miq>eridin -l-yI)-4-oxo-quhioline- 

3- carboxyUc add and its salts; 

7-Bromo-l-cydopropyl-6-fluoro-5-methyl-l,4-dihydro-4H>xo-quinolin&-3M^ add and 

Its salts; 

l-Cydopropyl-6-nuoro-8-methoxy-l, 4-dihydro .7-(4'-amino=3'-methylpIperidin-l-yI)-4-oxo- 
quinoline-3-carboxyIic add and its salts; 

5-Amino-l-cydopropyl-6-lhioro*methoxy-l,4-dihydro-7^^^^ ptperidin-l-yl). 

4- oxoHimnoIine-3-carboxylic add and its salts; 

S-Amino-l-cycIopropyl-6-fInoro-8.metho3y-l,4-d^ -7-{3,3-dimethj*4'-ethyIaniino 
piperldin-l-<yl}-4-oxo-qulnoline-3-cu'boxylic acid and its salts; 

l-Cydopropyl-6-fluoro-8-mcthoxy.l,4-dihydro-7-(4'-an^ 
o»>-qninoline-3-carboigrUc add and its salts; 
I l^dopropyl-d-iluoro*methoxy-l,4-dihydro-7-{4'-(dimet^^ 

qainoline-3-carboxylic add and its salts; 

l-Cydopropji-6-flnor»-8-methoxy4,4-dihydro-7K4'-hyd^ 

quinoline-3«carboxylic add and Its salts; 

l-Cyclopropyl-6-fluon>^-methoxy-l,4-dihydro-7-^',3'Hto 
oxo-qninoIine-3-€arbo3^]ic add and its salts; 

14^dopropyi-6,8-diftaoro-S-methylrl,4-dihydro-7-^ 
yI>4-oxo-qninoIine-3-earboxylic add and its salts; 

S-Amino-lH7dopropyl-6,8-difluoro-l,4-dihydro-7'<3'-aminom 

4-oxD-quinoline^arboxylic add and its salts; 
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l-Eth:^t4,8-difluoro-l,4-dlhydro-7-^^ 
add and its salts; 

l-<:;yclopropyl-^flnonHl,4-diliydnH7K4'-^^ 
carboxylic add and Its salts; 

l»Qrdoprop]i-4-flaoro-lAdihydn>-7^3'-5'-^ 
3-carli03giic acid and its salts; 

l-Eth]4-6, 8-diflnoro-l» 4-diliydro -7-{(loc,5ac^6cc)-6'-amino^'-azabicydo 13.1.0] liex-3'-yl}-4- 
oxo-quinoGne-3-earbox3^c add and its salts; 

5-Anlino-l-<2^4'•4iflao]^pheny0-6,8-dfflaoro-l,4H^ 
qiiinoline^S-carbo^lic add and its salts; 

S-Amino-l-«ydoprop^^i^-diflaon>4y4-diIiydnH7-^^^^ pyrroIidin-S- 
yI}-4-oxo-qiiinoline-3-carboxy]]£ add and its sails; 

l-C^doprop^^fluoro-l,4-dihyd^^-7-^y]ToIidin-^ 
carboj^lic add and its salts; 

H2^4'-]>iflaoropheny0-^flaoro-l/t-dihydro-7^^ 
carboxylic add and its salts; 

l-Cycioprop34-6-fluoro-ly 4-dihydro -7<4'-<amino-3'-^y^iperidinrl-yQ-4^>xo-napIittiyri^ 
B-carboxylic add and its salts; 

(SH->9-nuoro-6,7-^ydro-8-(4'-ltydroxypip^ 
benzo[ijj]qpninoli2ine-2-carboxylic add 0.2 hydrate; 

(S).(.).9-FIuoro-6,7-^ydrcH8-(4'-hydroxyp^erid^^ 
benzo[l3j]quinoIizine-2-caibos^c add, choline salt; 

(S)-(.).9-Flaoro-ti,7-dihydro-8-(4'-hydn>xypiperidin-^^^ 
benzo[iJ]qvinoIizine-2-carboxyIic add, l-dydroxyethylpyrrolidine salt 

(S)^.).9.Mnor0-6,7-<iihydi^8-(4'-hydrox3iiiperidin^ 
benzo[lJ]qiiinolMne-2-€arboxylic add, diethanolamine salt; 

(S)^.).9-Maoro-6,7-4ihydro-S-(4'-hydroxypiperidin-l-yQ^m 
benzo[iJ]qQinoIizine-2-carboxyIate, L-bistidine salt; 

(RSH±>-9-nuoro-6,7-dihydro-8-{4'-<D-phenyIal^ 
lH,5H-benzo[iJ]qidnollzin&-2-carboxylic add hydrocbloride; 

^tSH±)-S^Raoro-6,7-dihydro-8-{4'-0L-araspartylo^^ 

benzo[iJ]quinoIizine-2-carboxylic add hydrochloride; 

(±)-9-Flnoro-6,7-^ydro-8-{4'-^leac5loxy)piperidinrl-^ 
benzo[iJ]quinolizine-2-carl>ox)1ic add hydrocUoride; 

(->-9-EIuoro-6,7Miihydro<*^4'-<lMeucyIoxy)ptperidin-l-^^ 
benzo[iJ]qninolirine-2-<arboxyiic add hydrochloride; 
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(S)^.).9-ilaoTO^,7-dmydro-8-{4'-<L-al^ 
beiizo[y ]qiifiioIlztiie-2-carbox3dic add hydrochloride; 

(SH->Morpholinoethylr.9-flaoro-6,7HjmydTO 
lH^4>eiizoftJ]qiiliiolMne<2-carboxylate and its salts; 

0EtHf)-8f9-dlfhioro-6,7<^mydro-S-meayl-lH>x^^ [S- 
pheiiylalaiiyl-S-lysine meflqi esterjcarboxaniide; 

(SSH±>9-I^vLoi^'^»7Himyd]t^ 
lH^4ieii2»[i j]qainolizine-2-cariiox3^ add and its salts; 

0RSH±>9-nuoro-6,7-dihydn^«<ds-4'-hydro^^^ 
IH^SH-benzoLy ]qiiiniollzine-2-carboxyliG add and its salts; 

(S).(.)-9-Flaoni^,7-^hydro-S^trans-4'-hydr^^^ 
lH^-benzo[y Iquinolirane-2-cailioxyliG add and its salts; 

7H-Pyrido[l,2^cl-l,4-bwi2»xa2ine-9-ftaoro-2,3-dihydi^ 
eth]4p^eridi]i-l'«-yI>-7-<>xo-^art>oigrIic add and its salts; 

10-Blaon>-H-l(loc^<«,6ac )-6-animo-3-azabicydo[3.1.0]hex«^yl]-3/l-^ 
oz<H2H,8H-pyrido[l,2^f|-l,5Hbenzoxazepine-7«cartioxyli€ add, hydrochloride. 
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